Advertiſement, 


IcHARD GLYNN, at the 
Hercules and Atlas in 
Fleet-/treet, facing Saliſ- 
bury-Court, makes and ſells all 


W - Sorts of Mathematical In/tru- 


ments, either for Land or Sea, 

accor ding to the neweſt Improve- 

„ ments, vz. Inſtruments for Sur 
veying and Leuelling, Quadrants, 


VDniverſal Azimuths, all Kinds 


of Dzals, Spheres and Globes of 
all Sizes, Maps, Sea-Charts, Ca- 
Jes of Inſtruments i in Gold, Sil- 
ver, Braſs, or Ivory ; alſo Air- 


Pumpe, Teleſcopes, and the 


Whole, or any Part of Appara- 
ue for Experimental Philoſo- 
| phy: * 


1 1 nne * ve to jo place 


- 18 and 79; 
5 I 84. 85. 
= - 88 39. 
B 3 92. 
Plate 5. between Pages 100 10 1 
4 "= „„ 111 
J 

8. 9. 134 137. 
1140 I4T. 


A . (being both in one 
ä Plate) bet. 186 and 187. 


Jun. II. 172 5-26. 


I Hive read this Book, and 


think it will be very uſe- 


5 ful to par 


J. T. Deſa 


guliers 
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4 5 To the Right HONOURABLE 
Sir Robert Walpole, 


To Knight of the moſt Ax cient 
4 and HoNOURABLE ORDER 


of the Exchequer, and Firſt 
Comiſſioner of the Treaſury. 


T is a great Happineſs 
when Perſons of your 
exalted Station and 


be PaTrxons and 


ſolid | 


of the BAT H, Chancellor 


Excovxaszxs of uſeful and 40 
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The DRDISAT TON. 


ſolid Learning; and therefore 


ſince you have been ſo good as 


to counte nance my Endeavours, 
I have taken the Liberty to in- 


ſeribe the following Sheets to 
your Great Name, hoping that 
the Dignity of the Subject will 


procure a Pardon for my Pre- 


Jumpption. 


AsTrONoMY and CHAN O No- 


Loox having been eſteemed (in 


all Ages). as Sciences the moſt 
worthy to be cultivated, not on- 


ly for the Beauty of Specula- 
tion, but for their Uſefulneſs 
to Mankind, to contemplate the 


Glory of God, which the Hea- 


vens declare; to examine his 


Handy-work in the Firmament, 
by the Help of rhoſe Inſtru- 


ments, 


4 
| 
2 


 TheD=tDicarTioN: 


ments, which bring them near to 
our Sight, and enlarge our View; 


and to conſider his Wiſdom, by 
comparing together the Magni- 
tudes, Diſtances, Courſes and Cau- 


ſes of the Motion of the Celeſtial 
Bodies, have been from time to 
time the Employment of ſome 


of the beſt and greateſt Men,who 
have generally made uſe of the 
Knowledge gained by this Sci- 


ence, to ſettle CHroNOLoOGyY, 
without which, the Hiſtory of 
Nations and ancient Records of 
greateſt Empires would become 
_ almoſt uſeleſs; and ſince Kings 


and Princes have been CHS OS Or- 
cERs, I hope a good States-man 
will not diſdain thoſe Scien- 
ces as a Diverſion, which he 
might be inclined to make his 
Thi. Study, 
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The DEDBICATTION. 


Study, if his Love for his 


Country, did not induce him to 
prefer the Service of the Pub- 


lick to the higheſt Gratification 
. of himſelf. | 


Here, according to the Cuſ- 
tom of Dedications, I ſhould 


draw the Picture of my Pa TRox, 
and though the utmoſt of my 
Skill would be unequal to the 
Task; yet the many excellent 
Qualities that offer themſelves 


to view, would furniſh my un- 


Skilful Hand with Materials ſuf- 


ficient to give a grateful Idea 


to all my Readers, but to him, 


whoſe Character I ſhould draw. 
A PATRIOT, who has been ſo 
habituated to worſhip God and 

| defend 
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The DEDICATION. 


defend Religion, to purſue the 
; Intereſt of his King | and Coun- 
try, and to do generous and 
charitable Acts, that he practi- 


ces Virtue, without perceiving 
the Splendor it reflects on him, and 
would be offended at thoſe that 
ſhould offer to hold up a Glaſs, 


| forhimtobchold his own Luſtre. 


. 


All that I ſhall ſay then efore, 


is, that I think my ſelf bound 


to wiſh, that you may long con- 
tinue to ſhine with the ſame ap- 
parent, as well as inherent, Luſ- 
tre ; andat laſt, when you leave 


this tranſitory World, you may 


die full of Satisfaction as to your 


Lite paſt, and finally aſſured, 


E that 
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The DE DIOAT TON. 


that you ſhall be rewarded, and 
eternally bleſſed in a better. 


Jam, 
Great Sir, i 
Tour moſt humble and 


moſt devoted Servant, 


GroRGEt GorDoN, 


=. 


were drawnup and 
put into this Me- 
thod for the Ule of 
; — {ome young Perſons 
of Diſtinaion, for whole tender 
Years, Syſtems of Geography and 
of the Celeſtial Phyſics, would 
have been too hard a Study: 
And the Benefit which they 
reap d by thoſe Inſtructions, en- 
_ couragd me to publiſh them 
for the Uſe of Beginners. The 
Subject being the Principles of 
GEOGN APH and ASTRONOMY; 
I preſume, needs no Commen- 
dation: 


6, 


both might be the more eaſily 
— to our Views, the 
Ancients have recommended 


the Heavens and the Earth in 


ſhould undertake; for without a 


Therefore, my Deſign in this 
TREATISE was to make the Uſe 


4 Tbe PRE FACE. 


dation: Becauſe the greateſt and 3 
moſt eminent Perſons in all Ages 
have made it their higheſt © 
cern to underſtand them. 

And that the Principles of 


(and the Moderns come into) 
the Uſe of the GLloBFHS ; of 
whoſe Excellency all I ſhall ſay 
is, that they exceed all other 
Inſtruments, as they repreſent 


their proper and genuine Fi- 
gures, and therefore ought to 
be the firſt Study a Learner 


competent Knowledge of them, 
he will not be able to under ſtand N 
any Author that treats vi G& b 0 
GRAPHY, ASTRONOMY, IN 
vIGATION, or DIAL 1&6, « C . 1 
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The PREFACE ili 
of them plain and eaſie to the 
meaneſt Capacities. 

To the Principles of G x 06 & a- 
pH and As TRONOMY, | have 
added a C omPEnDIUM of Cane 
NOL 06Y, the Uſefulneſs of which 
T cannot better recommend than 
in the Words of the Learned 


Mr. Lock, who thus expreſſeth 


Himſelf in his extraordinary 
Thoughts concerning EDvucartion, 
© With Gro RAP ny, (ſays he) 
© CHRONOLOGY ought to go 
Hand in Hand, I mean the 


general Part of it, ſo that he 
may have in his Mind a View of 
© the whole Current of Time, and 


* the ſeveral conſiderable Epochas 


© thatare made uſe of in Hiſtory; 


© without theſe two, Hiſtory,which 
© 15 the great Miſtreſs of Prudence 
* and civil Knowledge, and ought 


© tobe the proper Study of a young 
Gentleman, or Man of Buſineſs 
in the World; without GE o- 
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GA H and CHRONOLOGY; 
I ſay, HisTorY will be very 
ill retained, and very little 


heaped together,withoutOrder 


that the Actions of Mankind 
are ranked into their proper 


are not only much eaſier kept 
in the Memory, but in that na- 
tural Order, are only capable 
to afford thoſe Obſervations 
which make a Man the bett er 
for reading them. 
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Page 22. Line 20. for it, read which; p. 34. J, 18. for Badul- 


gerid, r. Bildulgered; p. 37. 1. ult. for is, r. are; p. 45. 1. 
11. for of, r. to; p. 64. l. 23. for Cofheus, r. Cepheus; p. 65.1, 


3. for Bernices, r. Berenices; p. 79.1 6. for Suns, r. Moons; 
P: 89. J. 16. for is, r. are p. 102. l. 6. for furtheſt, r. fartheſt; 
P- 10. for 9, r. 99; p. 104. J. 20. for 13 r. It. p. Loy. 
J. 25. for dichomoliſed, r. dicohet:miſed; p. 107. 23. for is, r. will 
be; p. 132. l. 12, for them, r. thoſe; p. 177. J. 10. for Minutes, 


r. Degrees; p. 153.1. c. for oblique, r. obtuſe; p. 162. J, 4. for 


Plate 11. r. Plate 10. (Plate 10. and t 1. being joined together.) 
| I the Chronology. 


PAge 1. for Compend, r. Compendium? Page 6. Line 6. for Phraſes, read 


Phaſes; p. 12. I. 22. for 10min. r. 5 ho. 10 min. p. 13, 1.7 . for the 


matzier of» 1. about 5 P+ 18, * 9. for Tears, Is Centuries; Pe 37. l. 19. tor 
Characters, I. Particulars: | 


uſeful, but be only a Jumble. 
of Matters of Fact, contuſedly 


or Inſtruction; it is by theſe, 


Places of Times and Countries; 
© under which Circumſtances they 
c 
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Ster E. 
Definitions of the Terre /trial 
Globe. 


DEFINITION L 


odlobe, or Sphere, is a round, ſo- 
1.5 1 lid Body , every Part of whoſe 
o WG Surface is equally diſtant from a 
Feine within it, called its Center, and it 
may be conceiyed to be formed by the 
Reyolution of a Semicircle round its Dia- 


meter 


62) 

meter. Every Point in the Circumference 
of the generating Semicircle in its Cir- 
cumvolution upon its Axis, marks out a 
Circle in the Surface of the Sphere ; thoſe 
Circles are greater or leſſer, as they are 
more remote from, or nearer to the Extre- 
mities of the Axis; that Circle, which is 
formed by that Point of the Semicircle, 
which 1s equally diſtant from the Extre- 
mities of the Axis, is called, A great Cir- 
cle of the Sphere: All the reſt, which are 

parallel to it, are Leſſer Circles. Hence all 
the great Circles of the Sphere cut it into 
two equal Parts ; and the leſſer, cut it in- 
to unequal Parts. 

When ſuch a Body as this hath all the 
Parts of the Earth and Sea, drawn or de- 
lineated on its Surface, like as in a Map, 
and placed in their natural Order and Si- 
tuation, it is called the Terreſtrial Globe. 
But if on its Surface it hath the fix'd Stars, 
and the Figures of the Conſtellations drawn, 
*tis then called the Cele/tial Globe. An 
Obſerver placed on this Earth, by extend- 
ing his Sight eyery Way equally, if not 
hindered, bounds the World, by a ſphe- 
rical Surface concentrick with himſelf (that 
is with the Earth „ and judges all remote 


Objects 
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(21 
Objects, whoſe Diſtance is unknown, to 
be placed as it were in the ſame Concave 
Spherical Superficies, tho they be really 


very unequally removed from one another. 
For once then, we ſhall imagine the Hea- 


vens and Earth to be two concentrick 
Spheres; and then, whatever Circles we 


ſuppoſe in the Heavens, we may con- 
ceive Circles in the ſame Poſition with Re- 


lation to one another on this Earth: So 
the ſame Circles may be deſcribed both on 


the Celeſtial and Terreſtrial Globes. 3 


The more remarkable great Circles on 


the Globes are theſe : vi. 


1. The Equator, 5. The Equinoctial Co- 


2. The Horizon, lure, 


3. The Meridian, 6. The Solſtitial Colure 


4. The Ecliptick,|7. The Vertical Circles. 


The more remarkable leſſer Circles are, 
the two Tropicks and two Polar Circles. 


Def. II. Every Circle is divided, or 
ſuppoſedto be div ided into 360 equal Parts, 
called Degrees, and every Degree into 60 e- 


qual Parts, cal led Minutes, Two Points 90 
Degrees 


4 . „„ 


(4) 


Degrees diſtant on each Side of * * 
Circle is called its Ran 


0 


Def. III. The Axis is an imaginary 
Line, paſſing through the real Globe, and 


is repreſented in the artificial Globe, by 
that Wire on which it turns; the Extre- 
mities of the Axis is the Poles, and if the 
Axis be imagined to be extended both 


Ways, till it reach the fixed Stars, it will 
touch thoſe Points called the North and 
South Poles, or the Ardick and rick 


Poles. 


Def. IV. The Eguator is a great Circle 


pailing from Eaſt to Weſt, dividing the 


Terreſtrial Globe into Northern and South- 
ern Hemiſpheres, and the Plane of this 


great Circle extended every Way, till it 


meet the fixed Stars, will give us what we 
call the Egquinoctial in the Heavens , its 
Poles are the ſame with the Poles of the 


World, as in Fig. 1. where E Q, repre- 
ſents the Equator P the North, and P the 
South Poles of the World, 


Def. v. The Hori gon is die oreat Cir- 


cle which divides the viſible from the invi- 


ſible 


is) 


ſible Hemiſphere. When it is conſi- 
dered as a great Circle, it is what we call 
the Rational Horizon: But Geographers 


call ſo much of the Earth's Surface as is 


taken into the Eye (the Eye being turned 
round to all the Points of the Compaſs, 
with the circular Termination of that Vi- 
ſion) by the Name of the ſenſible Hori. 
gon. It is a moveable Circle, having the 
Zenith, or Point over the Obſerver's Head, 
and the Nadir, or Point under the Ob- 
ſerver s Feet for its Poles. 

The Rational Horizon is repreſented 
by the wooden Circle encompaſling the 
artificial Globe. In the upper Plane where- 
of are ſeveral Circles delineated. The firſt 
or inner Circle is divided into 12 equal 
Parts, repreſenting the 12 Signs of the 
Zodiack, and every Sign 1s divided into 
30 equal Parts, or Degrees, and numbred 
with 10, 20, 30. 

Next to the Circle of * is a Calen. 
dar, according to the Old Style uſed 
in England, called the Julian Account, 


which is divided into the 1 2 Months of the — 


Year, every Month being ſub-divided in- 
to a reſpective Number of Days, where- 


unto 1s annexed the Feſtival Days. And 


(6) 
by InſpeQion, the Degree of the Eclip- 
rich tlie Sun is in for any Day in the Year 
may be known. 

Next is a Calendar of the Gregorian, by 
New Style, now uſed in moſt foreign _ 
ces, inſtituted by Pope Gregory XIII. 
which the Months begin 10 Days "hen 
than they do in the other. 

Thelaſt isa Circle of the Winds, divi- 
ded into 32 equal Parts, called Points of 
the Compaſs, by which the Navigators de- 
ſign the Quarters of the Heavens, and the 
Coaſt and Bearing of Countries. The Ho- 
rigon is repreſented in Fig. 1. by the Cir- 


—_— 


. VI. The Meridian is a « Ti Cir- 
cle paſling thro! the Zenith and Nadir and 
Poles of the Equator, lying directly North 
and South perpendicular to the Equator 
dividing the Globe into the Eaſtern and 


Weſtern Hemiſpheres; its alſo a moveable _ 


Circle having the Eaſt and V. eſt Points for 
its Poles, The artificial Globe is hung ina 
brazen Circle, which paſſes through the. 
Poles of the Globe, that any Point of the 
Globe being brought to that Circle, it may 
repreſent the Meridian of that Point. 


2 2 Ga» 


he 7 
Geographers have fix'd upon one Meri- 
diian, from which they reckon the Diſtan- 
ces of all other Meridians, and this they 


call the Firſt Meridian. The Meridians 
uſually deſcribed on the Terreſtrial Globe 


are 24 Semicircles, terminating in the 
Poles ; beſides which, we may imagine as 


many as we pleaſe. Upon the braſs Meri 


dian is fitted a ſmall braſs Circle, whoſe 


Center 1s the Pole of the Globe, and is di- 

vided into 24 equal Parts, repreſenting the 
Hours of the Day and Night, which in 
the Revolution of the Globe, are pointed to 


with an Index, which is fitted to the Pole 


of the Globe; its Uſe is to ſhew the Time 
of the riſing and ſetting of the Sun, Moon 


or Stars, and the Time of Day 1 in any Part 
of the World. 


Dey VII. The Ecliptick i is a great Cir- 
cle, cutting the Equator at Angles of 23? 
29';, therefore the Poles of the Eclipticł are 
_ diſtant from the Poles of the Equator in 
the Solſtitial Colure 235 29'. It is divided 
into 12 Signs, and each Sign into 30 De- 

grees ; the Names and Characters of the 

 Srgns are as follows, viz. Aries , Tau- 
rus 8, Gemini *, Cancer ©, Leo Q, Vir- 
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go R, Libra , Scorpio n, Sagittarius 2 
petoornes '*, n , Piſces X. 


Def. VIII. The Meridian which paſſe 


through the firſt of Aries and Libra, is 
called the Eguinoctial Colure; and that 


which paſſes through the firſt of Cancer 
and Capricorn, is called the Solſtitial Co- 
jure; the Poles of the Eguinoctial Colure 
are the two Points where the Solſtitial Co- 
lure cuts the Equator, and thoſe of the 
Solſtitial Colure, where the * Co- 

ture cuts the — 


Dey IX. Vertical, or Azimuth Circles, 
are great Circles, perpendicular to the Ho- 
rigon, and paſſing through the Zenith and 
Nadir, as the Meridians do thro the Poles. 
That Vertical which paſſes through the 


Eaſt andWWeſt Points of the Horizon, is cal- 


led the Prime Vertical. Theſe Circles are 
not drawn on Globes, but are repreſent- 


ed by the Quadrant of Altitude, which is 


a thin Plate of plyable Braſs, made to skrew 


on the Zenith of any Place, and to reach 


to the Horizon, being divided into 900, for 
numbring the Altitude of the Sun or Stars, 
when they are not on the Merida = 


(9) 


X. Latitude i is the Diſtance of a 


Def. 


Place from the Equator, and is either 


North or South: The brazen Meridian is 
divided into four Quadrant, the two 
upper Quadrants are divided, each into 
9, and numbred from the Equator to 
the Poles; the other two Quadrants are 
numbred from the Poles to the Equator. 
On the two upper Quadrants, ; the Lati- 


tudes of Places are numbred, and on the 


under Quadrants their Diſtance from the 


Poles, and is repreſented in Fig. 1. 4 Z, 
H, N, O. 


Def. XI. 1 is the Diſtance of 


the Meridian of any Place, from the firſt 


Meridian, and is reckoned upon the Equa- 
ror, either Eaſt or Weſt from the firſt Me- 


ridian, but ſeeing the Meridians interſe& 


one another in the Poles, and all Circles 


being ſuppoſed to be divided into 360 De- 
grees; It's plain, that a Degree of Longi- 


tude upon any Parallel of Latitude, is of 
a leſſer Extent than a Degree upon the E. 
quator, and the nearer you approach to 
the Poles, the leſſer they are; therefore the 
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Miles equal to a Degree of Longitude in 
any Latitude may be ſeen in the follow- 
ing Table. „ | = 


a Degree of Lo 


of Latitude. 


(.xT } 
A Table fhewing how many Miles go to 
ngitnde in any Parallel 


— M. 8. M. 8. 
60 24 54 48 
159 562554 24 
259 54/2654 oo 
379 522753 28 
4459 5 2853 co 
559 4629 52 28 
6159 40/3051 56 
7159 37/375 24 
8 [59 24||32}50 52 
1026 20 
1059 C3449 44 
1158 5203549 os 
1258 40/3648 32 
1358 2803) 

EY 2 2 32147 56 
1458 12 3847 16 
1558 039 46 36 
hs 57 40140146 oo 
17157 - 20}[41i45 16 
1857 94442 44 36 
£2,560 4443.43 52 
20 56 2444143 08 
156 C045 42 24 
22455 3% 4% 41 40 
£3.55 4) 4t_co 


& jM. 8.2 M. 8 
48 40 O8 72118 3 
49139 20 73% 2 
50438 | 321 74116 32 
5167 4407/15 33 
52:37 80 76714 32 
5536 0873 32 
34.35 2678012 83 
55 34 24/9 1 21 
56 3 2fi8c[10 22 
57 32 - S1109 20 
58 31 48 $2105 20 
[39:31 O08 357 2c 
60 30 - ©) 194106 T 
51 25 O4 85 11 
62 28 08 86 C4 21 
6327 1208703 12 
64 2 1— 8802 0. 
2 25 nc 89 51 S4 
24 24409 

67 [2 28 = 
68 [22 32 

69421 32 | 

ed 3 

211 32 
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Def XII. All Circles parallel to the 
Equator, on the Terreſtrial Globe are Pa- 
rallels of Latitude, the moſt remarkable of 
which, are the two Tropicks and the two 
polar Circles. The two Tropicks are thoſe 
of Cancer and Capricorn, the former be- 
Ing 23? 29 diſtant from the Equator, and 
is repreſented by , - Fig. 1. towards the 
North, and the latter at the like Diſtance 
towards the South, repreſented by V, v. 

The two polar Circles are diſtant, the 
one from the North, the other from the 
South Pole of the World, 23® 29“ The 
North polar Circle is repreſented in Fig. I. 
by the Line 4 b, and the South by x 5. | 


Def. XIII. The Earth is divided, in re- 
ſpect of the various Degrees of Heat and 
Cold into five Zones, viz. Two F rigid, two 
Temperate, and one Torrid, The Torrid 
lies between the two Tropicks; the two 
Temperate lie between the two Tropicks 
and polar Circles. The two Frigid, be- 
tween the polar Circles and the Poles. The 
| Inhabitants of the rorrid * are called 
Aſcii, becauſe the Noon- Sun, being ſome- 
times r over tnt, Heads they have 


no 


E 

no Noon- Shade on either Side of them; 

the ſame are called Amphiſcii, becauſe the 

Noon Shade falls, ſome time of the Year, 

North of them, ſome time South. The 
Inhabitants of the Temperate Zones are 
called Heteroſcii, having their Noon-Shade 
only on one Side of them North or South 
throughout the whole Year. Such as live 
in the Frigid Zones, are called Periſcii,be- 
cauſe ſome time of the Year their Shadow 
hath a circular Motion in 24 Hours, the 
Sun not ſerting to. them in that Space of 
Time,but continuing above their Horizon, 
for one, two, G c. or fix Months togethers 
according as they are farther from, or 
nearer to the Poles. 


Def. XIV The Earth is divided in re- 
ſpect of the various Length of Days into 
 Climates. A Climate is a Space of the Earth, 
(parallel to the Fquator) whoſe longeſt Day 
exceeds the longeſt Day of the preceeding 
Climate by half an Hour. And whereas the 
Ancients reckoned but 7 Climates on each 
fide of the Equator, viz. to 5030 Lat. 
there are now reckoned thirty, even up to 
the Poles, according to the following Ta- 
ble: : Wherein the | Degrees of Latitude 

ſhew 
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ſhew the Ends of the Climates they are ſet 


oppolite to, and conſequently the Begin- 


nings of the Climates immediately follow- 


ing: Thus, the firſt Climate beginning at 
the Equator, ends at 8 25' Lat. where the 


ſecond Climate begins and ends at 165 25 
"mn Ge. 


Climates 


any; 


+. Cl. - | Quanut--o7 EY 
Wee | the 2 | Latitude. 
5 FT Hour. Min.? Deg. Min. | 
i- o | 12 ooo oo | 
: r 1 30% f 
1 2 13 0 16- 3g! 
34 3% 50) 
{ 4&4 {14 00|[ 20-30! 
*t s | 14 30] 36 as | 
| 6 ]:5 cof4n an! 
| 7 |15 30/43 29 
 -# {x4 6 49 0 
' 9 [16 07190 WM 
WO 3 T7 O01 34 8 
It |17 30|56 37 
12 | 18 0 | 58 29 
13 18 3059 58 | 
14 19 0061 18 [ 
1 314 19 qo168 | 
16 |20 co 6 22 
17 20 3064 ©6 | 
1 a3 2 go 64 49 
1 19 J21 3065 21 
| 20 422 oo|65 47 
| 21 122 3066 06 
22 23 066 20 
123 23 30166 28 
f 24 124 co166 EF 
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Moriths. 1 1 2 4 | 5 6 
. 67 15.69 30 73 20 78 20.84 10 90 


It is apparent, that by the foregoing 
Table, the Length of the longeſt Day in 
any Latitude may be eafily found. For 
Example: Madrid being in Latitude 40? 

10, it appears by the Table, that it lies 
within the ſixth Climate, and its longeſt 
Day is near 15 Hours: Whereas Stockholm, 

in Latitude 59 33, lies within the thir- 
teenth Climate, and its longeſt Day is near 
18 Hours and a half. 

The Inhabitants of this Earth are aF 
ſo conſidered with reſpect to the Poſition 
of the Horizon with the Equator, which 
is threefold, viz. either Right, cutting it 


at right Angles; or it is Oblique, or elſe 
is parallal, and does not cut it at all, but 
coincides with it. Such as have the firſtof 
theſe Poſitions, are ſaid to inhabit a right 
Sphere; ſuch as have the ſecond, an ob- 


lique; and ſuch as have the third, a para- 
lel Sphere. 


Def. XV. In a right Sphere (namely 
where the Equator E Q, is perpendicular to 
the Horizon HO, as in Fi 5 2. 


8 
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The Eqnator will paſs through the PMes 
of the Horizon, viz. the Zenith, and Na- 
dir, and their Horizon paſſes through the 
Poles of the World PP, and every Point 
in the Heavens will ſeem to aſcend right 
or perpendicularly above the Horizon, be- 
cauſe it deſcribes a Circle parallel to the 
Equator, which is right or perpendicular 
to the Horizon. All Places upon the ter- 
reſtrial Equator inhabit a right Sphere, 
Their Horizon biſſects the Equator, 
and all its Parallels, as is evident by Fi- 


gure 2. 
Therefore their Days and Nights are 


always equal ; all the Stars in both He- 
miſpheres are viſible at the Equator, and 
thoſe Stars that riſe together, come alſo 
to the Meridian together, and ſet all at 
the ſame time, being as long above as be- 
low the Horizon. | 
The Amplitude of the Sun and Stars 
in a right Sphere, are always equal to 
their Declination: And the right Aſcenſi- 


on, oblique Aſcenſion, and oblique De- 


ſcenſion in a right Sphere, is the ſame. 


Def. XVI. In a parallel Sphere, where 
the Horizon H O, (Fig. 3.) coincides with 
D the 


(18). 


the Equator E Q, and the Poles with the 
Zenith and Nadir; therefore this Poſiti- 


on of the Sphere agrees only with the 


Inhabitants oi the two Poles of the Earth; 


and all celeſtial Bodies, that deſcribe Cir- 
cles parallel to the Equator by their diur- 


nal Motion, will likewiſe deſcribe Circles 
parallel tothe Horizon, It's evident by Fig. 


3. that the Sun, during its Declination, 


from the Equator towards that Pole which 


1s in the Zenith, 1s always ſeen, and makes 


the Day half a Year long; as on the 
contrary, it's half a Year Night, and that 
the beginning of the Day and Night falls 
upon the Sun's Ingreſs into the Equino@1a] 
Points; at either Pole, the Stars only of 
one Hemiſphere are viſible at any time, 
and thoſe never riſe nor ſet, but conſtant- 


ly deſcribe Circles parallel to the Hori- 
Son, the other Hemiſphere of Stars never 


riſe, and therefore not viſible to them. 
The Altitude of any celeſtial Phænome- 
non above the Horizon of a Parallel Sphere, 


is always equal to its Declination from the 


Equator; there isno Aſcenſion or Deſcen- 
ſion in this Sphere, nor any Meridian, 


ſince it paſſes through the Pole and Jer- 


rex of the Place; and fince theſe two coin- 
cide 
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cide in this Sphere, they cannot deter- 
mine the Circle, each Vertical having an e- 
qual Right to claim the Name of a Meridi- 
an. Parallels of Declination.and Parallels 
of Altitude, are repreſented by the {ame Cir- 
cles ina parallel Sphere. 


Def XVII It's an i oblique Soihing where 
the Horizon H O (Fig. 1.) cuts the E- 
' quator E Q, at oblique Angles, and there- 
fore one of the Poles of the Equator, is ele- 
vated above the Horizon, and always vi- 
ſible; and the other below the Horizon, 
and always inviſible. There are two 

kinds of this Sphere, for either the North 
Pole is above the Horizon, and the South 

Pole depreſſed, or the contrary. Thoſe 
who live between the Equator and the 
Arctick Pole have the Sphere of the firſt 
kind, and thoſe who live between the E- 
quator and the Antarctick Pole, have the 
latter. Since each Point in the Heavens, 
by the diurnal Motion, deſcribes the E- 
quator, or ſome of its Parallels; ; and on- 
ly the Equator, but not one of its Paral- 


| tells, is divided into two equal Parts by 


the Horizon of an oblique Sphere. The 
Sun, and all the Stars that decline to- 
= wards 
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wards the viſible Pole, continue longer 
above the Horizon than below, and on 
the contrary, ſuch as decline towards 
the inviſible Pole, continue hid long- 
er below the Horizon than they a 
pear above it; and this holds to a certain 
Limit towards both Poles ; for if the Diſ- 
tance of a Star, or celeſtial Phzxnomenon, 
from the viſible Pole, be leſs than the E- 
levation of the Pole above the Horizon, 
the Star, or Phænomenon does not ſet at all, 
but if its Diſtance from the inviſible Pole, 
be leſs, it will not riſe at all. 

All theſe Phznomena may be explain- 


ed from the preceeding Diagrams; for it's 


evident, that in Fig. 2. the Equator, and 
all its Parallels are perpendicular to, and 


equally divided by the Horizon ; one half 


being above, and rhe other below it. In 
Fig. 3. the Equator coincides with the Ho- 
ri gon, and all the Parallels on the North 
ſide of it, are above the Horizon. And in 
Fig. 1. all the Parallels to the Equator are 


unequally divided by the Horizon, which 


ſhews the Variety of the unequal Days 
and Nights in an oblique Sphere. 
Suppoſing Parallels of Latitude to be 
drawn through every Degree and Minute 
of the Meridian, which we ſhall call ſim. 


2b 


= 4] 

ply Parallels; and calling the two oppo- 
fite Semicircles of the ſame Meridian, as 
. are cut off by the Axis of the World, 


Oppoſite Meridians, then we may di- 


In the Inhabitants al the Earth into An- 
tæci, Periœci and Antipodes. 


Def XVII. Antæci have the ſame Me- 
ridian, but oppoſite Parallels; they have 
Noon and Midnight at the ſame Time, 


but oppoſite Seaſons and oppoſite Poles e- 
levated. 


Def. XIX. Periæci have the ſame Paral- 
lels but oppoſite Meridians; they have 
the ſame Seaſons and the ſame Pole eleva- 
ted, but oppoſite Days and Nights. 


Def. XX. Antipodes have oppoſite Me- 
ridians and oppoſite Parallels, they being 
diametrically oppoſite to one another; they 
have oppoſite Seaſons, oppoſite Days and 
Nights, and oppoſite Poles elevated. 

Having taken a View of the chief Cir- 
cles belonging ta the Ter-aqueous Globe, 
as alſo the manner how Latitude and Lon- 
gitude with Zones and Climates are num- 
bred, Proceed we next to view its Surface, 
as compoſed of Land and Water, as 2 i 
ole 


C22) 
fole conſtituent Parts, and thoſe two Parts 
thus ſubdivided, as follows, viz. 


Land into | Water into 
Continents,] ſthmus's, | Oceans, Streights, 
Hands, Promontories, | Seas, Lakes, 
Peninſulas, Mountains, | Gulfs, Rivers, 


1 


Def. XXI. A Continent is a large con- 
tinued Space of Land, containing many 
Countries and Kingdoms; and conſe- 
quently not eaſily diſcernible to be ſur- 
rounded with the Sea. It is alſo called 
The Main, or Firm Land. 


Def. XXII. An Iſland is a ſmaller Tra& 


of Land, which more plainly appears to 
ly in the Sea. 


Def XXIII. A Peninſula is a Part of 
Land, which is almoſt an and, being 
| encompaſſed with the Sea; but where it's 
joined to the Continent by ſome narrow 
Neck of Land, it is called an Iſthmus. 


Def. XXIV. A la or Cape i is a 
Mountain, or ſome conſiderable Eminence 
ſhooting out into the Sea, If the Land 

ſhooting | 


— OT 
£1 Re n 


of Water, or at leaſt may be drain d. 
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ſhooting out, be level, or hath no conſi- 
derable riſing, it is call'd a Point. 

All the vaſt Aſſemblage, or Body of falt 


Water in general, is call'd Se, which 


Name 1s alſo promiſcuouſly applied to any 
of its . Parts. 


Def. XXV. The Ocean is the wide 0. 


pen Part of the Sea, lying without the 


Land. 


Def. XXVI. A Gulf is an Arm or 
Branch of the dea, received as it were in- 
to the Boſom of the Earth. Leſſer Gulfs 
are term'd Creeks, Bays and Roads. 


Def XXVII. A Streight is a narrow. 


Part of the Sea, pent up, for the moſt 


part, between two Promontories, and 


joyning ſome Gulf to the Ocean, or two 
Seas to one another. 


Def. XXVIII. A Lake is a great collec. 
tion of Water, which hath no Communi- 


cation with the Sea, but by ſome River, or 


ſubterraneous Paſſages. A Moraſs differs 


from a Lake, in that it is not always full 


As 


( 24 ) 
As for Rocks, Hills, Mountains, Val. 
lies, &c. as alſo (the Terms of freſh Wa- 


ter) Rivers, Brooks, Pringe, &c. _ 
need no Explanation. 


SE cr. II. 


Of the general Divi/i ons of he 
'T * Globe. 


HE ace Globe i is made up 
of two general Parts, the Earth and 
Sea. I ſhall begin with a Deſcription of 
the latter, as encompaſſing the former. 
It was diſtinguiſhed by the Ancients in- 
to the Northern, Southern, Eaſtern and 
Weſtern Oceans; and although the ſame 
Diſtinction might ſtill ſerve, yet another 
Continent, beſides that anciently known, 
having been fince diſcovered, which is ſo 
fituated, that the old Weſtern Ocean is its 
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| Eaſtern, and on the contrary; it ſeems E 
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(25) 
Continent and the Eaſtern Coaſt of the new 
Continent, by the Name of the Azlantick 
Ocean, the ſame being taken from the fa- 
mous Mount Atlas on the Weſtern Shore 
of Aftrick; and in like manner to call 
the Sea, lying between the Eaſtern Coaſt 
of the old Continent, and the Weſtern 

Coaſt of the new Continent, by the Name 
of the pacifick Ocean (in reſpect of the 
great Tranquillity generally obſerved by 
Sea-Men, and the Freedom from Tem- 
peſts of any kind, in a great Part of it, 
particularly on the Coaſt of Peru) or of 
the Indian Ocean, for as much as it lies 
between the Eaſt and Weſt Indies. 

The Northern and Southern Oceans re- 
tain their Names from their Situation, 
with reſpe& to the Poles. 

Each Ocean, or General Sea (as 1 
merly, ſo now) is diſtinguiſhed into leſſer 
Seas or Gulfs, &c. by ſeveral Denomina- 
tions (taken for the moſt part) from Coun- 
tries lying adjacent to them. The chief 

of the inland Seas are, vis. 
The Baltick Sea, being bounded with 

Sweden on the Veſt, and Poland and Ger- 
many on the Eaſt and South. 


} 


E : The 


The German Sea encloſed with Scands- 
navia on the Eaft, and Great Britain on the 
Weſt. 

The Iriſh Sea, lying between Ireland 
and England. 

The Mediterranean. . bounded by 


Europe on the n and Africa on the 


Hout h. 

The Euxine Sea, 2 with Part of 
Europe on the North and Weſt, and Part 
of Aſia on the South. 

The Caſpian Sea lying in Aſia. 
The Earth, the other Part of the Terra- 
queous Globe, may be divided into four 
Parts, two whereof are known, the one 


anciently lying Eaſtward in reſpect of our 


Hemiſphere, call d therefore the Eaſtern, 
or old Continent; the other lately, lying 
Weſtward, and from thence. callid the 


Meſtern, or neu. Continent; the two re. 


maining Parts being but. little diſcovered; 
are ſaid to be unknown, and from their par- 
ticular Situations, the one is call'd the 


Northern, and the other the e un 


known. Continent. 


I: ſhall firſt treat of the Eaſtern, or old. 
Continent, the Diviſion whereof into three 


Parts, vid. Europe, Ae, ia, and Africa, has 
1 2 been 
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CLF 
been generally received, it being in all 
probability, made as ſoon as the Anci- 

ents came to have a compleat Knowledge 


of the Courſe of the Mediterranean and 


Red Seas, by the Interflux of which two, 
Nature hath given ſufficient Directions for 
ſuch a Tripartition. 

And here it may not be unuſeful to 


obſerve, that whereas, Europe, Aſia, and 
Africa, may now-a-days molt properly be 
look d upon as making one Continent, the 


Ancients eſteem'd them as three diſtinct 
Continents, giving to all three conſidered 
together, the Name of World; foraſ- 


much as all they knew of the World com- 


prehended no more than what they knew of 
theſe three, which was much leſs than 
what now goes under the ſame Name, and 
ſcarce a fourth Part of what is at preſent 


known of the whole World. 


And thus much for the general Diviſi- 
ons of the Terraqueous Globe, as alſo of 


the old Continent. I now proceed to a 


more particular Deſcription of the Globe, 


as divided into Ons Aſia, Africa and 
America. 
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Of the Diviſions of E v R OPT. 


Urope is bounded to the Northward 

by the Northern Ocean; Weſtward, 
partly by the Northern, and partly by the 
Atlantick Oceans  Southward, by the 
Streights of Gibraltar and the Mediterra- 
nean Sea, by which it's parted from A- 


frica ;; 5 and on the Eaſt, it's parted from 
Aſia by the Archipelago or Agean 


Sea, 2 of the Dardanels, Sea of 
Marmora or Propontis, Streights of Con- 
ſtantinople, Black Sea or Pontus Euxinus, 


Streights of Caffa, Sea of Zaback or the 


Palus Mæotis, the River Don or Tanais. 


The European Continent is divided into 


Portugal, 
Spain, 
Italy, 
Turky, 
France, 
Germany, 


Poland, 
Hungary, 
Switzerland, 


Little Tartary, 


Nether- United, 
lands 


Muſcovy, 
Sweden, 
Denmark, 


Norway. 
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Chief Tow ns 


5 


Spaniſh, 


| 


| 


— — 
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mm 


\ 
1 Lisbon. 
Madrid. 
| Rome. 


| Conſtantinople. 


| Paris, 


— 
6 


Vienna. 


6g Cracow, and 
Wa al Ad 
| Buda. 
Baſil, and 
Geneva, 
Cafj a. 
e Amſterdam. 
Bruſſels. 
Muſcow. 
Stocłholm. 
Copenhagen. 
Bergen. 
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. 
The chief of the Europeen Iſlands are 
Great England, London, 


Britain, Scotland, | Edinburgh. 
—.. : Dublin. 
Iceland, 1 Sbalholt. 
Sicil rp. Ie | Palermo. 
—_— 2 Cagliari. 
Corſica. 1D | Baſtia. - 
Candie, . F Candia. 


* 
— 


The _+ . 3 are, the 
Pyrenean, which divide France from 
Spain; the Aips, which lie between France, 
Germany, and Italy; the Apennine, running 
along the midſt of Teal the Crapack, be 
tween Poland and Hungary; the Doftine, 
between Norway and Sweden; Stramboli- 
volcano, in an Mand Welt of Noples; and 


tna, in Siciiy. 


The moſt remarkable Rivers are, the 
Wolga and Dwina in Muſcovy ; the Don 
or Tanais, in Little Tartary; the Nieper, 
and Weyſſel, in Poland; the Danube, Rhine, 


and Elbe, in Germany; the Thames, and 
Severn, in England; the Loire, Garonne, 


and Rhoſne, in France; the Po, and Tyber, 
|: in 


in ſtah; the . and 7. agus, tin Spain, 


and * 


(2 


The Diviſum of ASA. 


Ti is bounded Eaftward dy the Eaſtern, 


or pacifick Ocean, lying between it and 
= America, Soutbward by the Indian Ocean, 


Weſtward, it is ſeparated from Africa by 
the Red Sea; the Mediterranean Sea and 


the Iſthmus, lying between them: From 


Europe, by the Bounds _— mentioned 


in the Deſcription of Europe. 
It is divided into 

Fe Tartary, J { Aftracan, 
Georgia, 1 _ | 
A Pekin. 
The two Penin-) | » | Goa, in the Weſt 
ſulas of india > | Peninſula. 

or the E. Indies) ] Peguin — BIG 
Empire of the [4] | 

Mogul in hes EZ | Agra 

Eaſt Indies. | | : 
Perſia, Iſpahan. 
Turky i in Aſia, Bagdat, formerly 

| Babylon. 

Arabia, | Medina, Mecca. 
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” In the 


C0} 
Among the ' Afatick Iſlands the chief 
are 


{ Eaſtern Ocean, the Japan Iſles. 
Indian Ocean, Sumatra, Java, Bor- 

neo, Ceylon. 
Mediterranean-ſea, Cyprus Rhodes 
Egean Sea or Archipelago, Scio, 
L Same, Metelin. 

The chief Mountains of A/ are Tau- 
rus, beginning in Pampbylia a Province in 
Aſia minor, runs Eaſtard through all 
Alia; the Imaus lying in Scythie or great 
Tartary, and Caucaſus, lying between the 


Euxine and Caſpian Seas, 


The chief Rivers are the Ganges and 
Indus in the Eaſi-Indies, the Tigris and 
Euphrates both riſing in Armenia, and 
running into the Caſpian Sea, and the Oby 
in Great Tartary. 


The 


(33%) 


The Diviſion of Ar RI * 


Tics is a Peninſula, being joyned to 
the reſt of the Continent only by a 
ſmall Neck of Land, now called the Ih- 


mus of Swes. 


It is bounded on the North by the Me- 
diterranean Sea; Eaſtward by the fore- 
mentioned Iſthmus and the Red. ſea; 
South, by the Ethiopian or Southern O- 
cean; and Weſt, by the Atlantick O- 


CEANes 


It is divided into 


Egypt, 

Barca, 
Barba- Tripoli, 
ry con < Tunis, 
* )Algiers, 


ing (Morocco, 


Beldulgered, 
Zara, or the De 
fart, 5 
| Negroland, 


* 


Cairo, 


Barca, 

| Tripoli, 
Tunis. 
Algiers. 
Morocco. 
I DB. 
© | Juengiga. 


| Tombate, 
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„ 
Guinee, „Ar da. 
Nubia, |S | Duncala. 
Congo, St. Salvador. 
Monomotapa, + Monomot apa. 
Zanguebar, | S  Moſambique. 
Caffares, (Cape of Good Hope. 


The RA confiderable Hes belonging t to 
Africa are 


Madagaſcar, 
Cape de Verde Iſlands, 
Canary Iſlands, 
Madera Iſlands, 
Azore Iſlands, 
Malta, in the Mediterranean. 
The chief Mountains of Africa are, 


Mount Atlas, running from the Weſtern 


Ocean to Egypt, and ſeparating Barbary from 
Bedulgerid, the Mountains of the Moon, 
ſpreading themſelves over the moſt of the 
South Part of Africa; to which may be 


are the Niger and Nile; the Niger run- 
ning through Negroland, + and emptying it 
al 


N 


added the Peak of Tenerif, in the Iſland 1 
of Teneriff, eſteemed one of the N I 
in the Univerfe. I 

Among the ſeveral Rivers, the two chief 4 


Lk 
ſelf into the Artlantick Ocean, on each fide 
of Cape de J erde. & 1 
The Nile runs through the Middle of 
Egypt, emptying it ſelf into the Mediter- 
ranean Sea, formerly by ſeven Mouths, of 
which four only now remain; and of 
theſe the Eaſtern and the Weſtern only 

are navigable, 


8 _ —_ = 1 —— — — 
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The Diviſions of AMERICA, or 
Zhe New CONTINENT. 


A Merica 1s divides into two general 
Parts, commonly called North and 
South America, which are two very large 
Peninſula's ſeparated the one from 


the other by the Iſthmus of * or 
Panama. 


North thrice 1s divided into 


New France. { Quebeck. 
New England, Boſton. 
New York, „ New Tork. 
New Jerſey, = | Elizabeth Town. 
Penſilvania, — Philadelphia. 
Maryland, | r 415 . Marys. | 
Virginia, James Town. 
Carolina, O | Charles Town. 
Florida, | | Se. Auſtin. 
New Mexico, org | ; 
New Granada, £ Se. Fe. 
New Spain, J } Mexico 


«4 Sfx 
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South America contains 


Terra Firma, = Panama. 
Peru, Lima. 

Chili, = St. ago. 
Magellanica, 8 2] Nombre de Feſus. 
Paraguay, Buenos Ayres. 

Braſil. }*” | $6. Sa 


Country of the Amazons very little 
known to us A 


The moſt remarkable Iſlands belonging 
to America, are | 

Newfound-land , over-all New 
France, Bermudes, or Sumnaers-Iſ/les, be- 
ing reckoned about yoo, lying South of 
Newfound-land, and over-aganſt Carolina. 

| Lucay, or Bahama Iſles, South Weſt 
of Bermudas, nigh the Coaſt of Florida. 

 Antille-Ifles lying South of the former, 
of which the four greateſt are 

Cuba, Jamaica, Hi * and Tom 
ro-rico. 

Caribbee-Iſlands, lying South. Eaſt of 
Porto-rico, the moſt remarkable of them, 
is Parbadozs, chief Town, Bridge-Town. 


California 
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California, eſteemed the largeſt Iſland 
in the World, though ſome will not allow 
it to be an Ifland, it lies on the Welt 
Coaſt of New Mexico. | 

The chief Mountains of America, are 
the Andes, or Cordilleras, ſpreading them- 
ſelves over great Part of South America 
the Alpaches N. of Florida, in N. America, 
to which may be added the numerous Yul. 
cano's on the Weſtern Coaſts and inland 
Parts of the Kingdom of Mexico. 

The chief Rivers of North America are 


Canada, in New France, and Miſſiſippi in 


Loviſiana. Of South America, the River 


of the Amazons, eſteemed the largeſt in 
the World; Rio de la Plata in Paraguay; 


Oronoque 1 is Terra Firma. 
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SzcT. BL 


Containing fome pleaſant Geo- 


graphical PROBLEMS. 


PROB L E * LE 
To find be Latitude and a of 


Places. 


Bring the Place whoſe Latitude and Lon” 


gitude you would know, to the brazen 
 Meridian,and the Number of Degrees con- 


tained between the Equator and the Place, 
is the Latitude; and the Degrees of the 
Equator, between the firſt Meridian and 
the Eaft-fide of the brazen Meridian, is 
the Longitude. 


Example. | 
To know the Latitude and Longitude 


of London; bring the Mark for London 


to the brazen Meridian, and number the 


Degrees of the Meridian from the Eque- 


tor to London, which is 31 5 for the Za 
vir ude, | 


If 


(40) 
If the Longitude be numbred from the 
Meridian of London, it will have no Lon- 
gitude; for when London is at the brazen 
Meridian, *twill croſs the Equator, where 
the Longitude begins, but if it be num- 
bred from any other Place, where the 
| brazen Meridian croſſeth the Equator is 


the Degree of Longitude numbred from 
the Alt Meridian. 


EFROB IL 
| The Day of the Month being given, to 
fd the Sun s Place in the 2 


Find the Day of the Month in the Cir- 
cle of Months upon the Horizon, and right 
againſt it in the Circle of Signs is the De- 
gree of the Ecliptick for that Day. 


„ 

I demand the Suns Place in the Echp- 
tick for April 20th. | 
Firſt, find the 2oth of April in the 
Fulian Account, which is the innermoſt 
Circle of Months, and againſt it in the 
Circle of Signs is the 11th Degree of Tau- 
rug, Which is the Sun s Place for that 


PROB 


(4) 
"PRO ot 
To reify the Globe. 4 


1 


F ind the Latitude of the Place for 
which you would rectify it, by Problem J. 


and if it be in N. Lat. elevate the NM. Pole 


above the M. Point of the Horizon,then find 


the Sun's Place by Prob. 2. Mark it in the 


Ecliptick,and bring it to the Meridian, then 
ſet the Horary Indeæ at the uppermoſt 12, 
on the Hour- Circle; next ſcrew the Qua- 


drant of Altitude in the Zenith that is o- 


ver the Latitude of the Place, and place 
the Meridian North and South, which you 
may do by the Needle on the Horison; 


for you muſt turn the Globe till the Nee- 


dle point juſt to the ang I 1s 


jag Globe rectified. _ 


WY Place Fra given, to „ all eboſe 
Places that have the ſame Latitude and 


Longitude. 


Bring the Place to the brazen Meridi- 
an, then all thoſe Places lying under that 
Semicirele have the fame Longitude, and if 
EIS G you 


=» 2 


(43). 
you hold a Pencil at the Latitude of the 
Place, and turn the Globe round, all the 


Places which paſs under the Pencil have 
the ſame Latitude. 


TAXOK V; 
. The Day of any Month being given, to 
find the Length thereof in any Latitude. 


Elevate the Globe for the Latitude, 
and mark the Sun's Place in the Ec- 
liptick, which bring to the brazen Meri- 
 dian, and ſet the Index to the upper- 
moſt 12 on the Horary Circle ; then turn 


the Globe Eaſtivard, till the Sun's Place 
be at the Horizon: The Index points out 
the Hour of Sun-rifing ; then turn the 


Globe, till the Sun's Place come to the 


Weſt Side of the Horizon, and the Index 
will point out the Hour of Sun-ſetting; 


the double of the Hours of Sun-ſetting is 
the Length of the Day; and the Time 


of Sun- riſing doubled, gives che Length | 


of he Night, 


P ROB. VI. 


The Latitude being given, to know the 


Length of che ge and ſoorreft Daye. 


"2 Elevate 


: 4 ˙——— AR. 
* 1%. 16 


(43) 

Elevate the Globe according to the La- 
titude, and for the longeſt Day, if it be 
in North Latitude, mark the firſt Degree 
of Cancer on the Globe, and work as in 
Problem 5. for the ſhorteſt Day, take 
the firſt Degree of Capricorn, and do as in 
Prob. 5. But if the Place be in Scurh La- 
titude, the Sun is in the firſt of Capricorn 
on the longeſt Day, and in the firſt of 
Cancer on the ſhorteſt, This Problem 
ſerves only to find the Length of the 


longeſt Days in the Temperate and Tor- 


rid Zones. = 
o 


PROB. VII. 
Any Place being given in the Frigid 


Zones, to know how long the Sun ſhines 
in that Place without ſetting. 


Elevate the Globe, according to the La- 
titude of the Place, then turn the Globe 


till the firſt of Cancer come under the Me- 
ridian, and count the ſame Number of 


Degrees upon the Meridian from each ſide 
of the Equator, as the Place 1s diſtant 


from the Pole, and making a Mark where 


the Reckoning ends, turn the Globe round, 
carefully obſerving what two Degrees of 
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the Ecliptick paſs exactly under the two 


Points marked in the Meridian; for the 


Northern Arch of the Circle being redu- 


ced to Time, will give the Number of 


Days that the Sun doth ſhine above the 


Horizon of the given Place, and the op- 
poſite Arch of the ſame Circle will give 
the Number of Ko hey in which he is ab- 
ſent. a 


» 0 * 


P ROB. VIII. „ 
A place being given, to know. its An- 


tœæci, Periœci and Antipodes. 


For the Auteci, bring the given . 
to the brazen. Meridian, and find its La- 


titude by Problem 1. Then count on the 


Meridian as many Degrees on the other 


fide of the Equator, as the Place has Lati- 


tude, and the Point of the Globe directly 
under the laſt of thoſe Degrees i is the Ant- 

ci of y our Place. 
For 8 Perigci, bring the given place 


to the upper, or South Meridian, and the 
Point under the ſame Parallel on the 


N. orth Meridian, 1s the Periæci of = gi- 


ven Place, | 


17 1 > 


& O 


(45) 

For the Antipodes, bring the given Place 
to the North Point of the Horizon, and 
that Part of the Globe at the South Point 
of the Horizon | is the Mae required. | 


'P R 0 B. > 
The Day and Hour Tan given, to find 


thoſe Places of the Globe to which the 
Sun is in the Meridian at that time. 


The Pole ins; POS 1 to 


the Latitude of the given Place, bring that 
Place of the brazen Meridian, ſetting the 
Index of the Horary Circle to the Hour 
of the Day; then turn the Globe, till the 
Index point to the upper Figure of 12, 
then fix the Globe in that Situation, and 
all thoſe Places under the upper half of 
the brazen Meridian, have the Sun in 
* at that particular time. 


p ROB. X. 


The Day a Hour being gruen, to know | 


what 4 Clock it is in any Part 2 the 
World. 


| Elevate the Globe to the Latitude of 
the Place * are in, and ſet the Index 
| to 


(46 ) 


to the given Hour, then turn the Globe, 


till the propoſed Place come to the brazen 


Meridian, and the Index will point out 
the Hour required. 


P RO B. XI. 
To find the Difference of Time berween 


any Iwo given Places. 


Bring one of the Places to the brazen 
Meridian, and ſet the Index to 12, then 
turn the Globe till the other Place come 
to the Meridian, and the Index points 
out the Difference of Time. 

The Difference of Time being known, 


and the Time of the Day in one, the 
Time of the Day in the other may be 


known thus, If the Place, whoſe Time is 
required, be to the Eaſt of the other 
Place, where the Time 1s known, add the 
Difference of Time to the given Time, the 
Sum will be that required; but if it be to 


the Veſt, ſubtract the Difference of Time 


from the Time given, and the Remainder 
will be the Time required. 


PRO B. 
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PRO B. 1 
A Place being given on the Globe, fo 


find thoſe which bave the ſame Hours of 


the Day with that in the given Place, as 


alſo to know where all the 24 Hours exiſt 
at one and the ſame time. 


Bring the given Place to the brazen Me 
ridian, and ſet the Index to the Hour, 
then obſerve what Places are under the 
Semicircleof that Meridian; for the Peo- 
ple in theſe Places have the ſame Hour 
with the given Place. Which ſuppoſe 1a, 


then thoſe that lie 15 Degrees Eaſt, have 


one a Clock; 30 Degrees, two a Clock; 


45 Degrees makes three a Clock. And by 
turning the Globe round, when the Index 


points at the ſeveral Hours, obſerving the 
Places lying under the upper Circle of the 


brazen Meridian, you may mark out with 


Chalk the 24 Meridians, where the 24 
Hours exiſt, at one and the ſame time. 


5 


P ROR 


(48) 


| p ROB. XIII. 
A Place being given in the Torrid Zone, 


* 


to find thoſe Days in which the Sun 8 fol 


be Vertical to 98 Tams. a 


vole the given Place to the brazen 


Meridian, and mark the Degree of Lati- 


tude above it; move the Globe round, and 
obſerve the two Points of the. Ecliprick 
that paſs through the ſaid Degree of La- 
=>] ſearch upon the wooden Horizon 


for thoſe two Degrees, and oppoſite. to 


them you .will find the two Days on 


which the Sun is Vertical at the given 


Place, 


b R © B. XIV. 2 
To her the Climate F any Place. 1 


Find the Leng th of the longeſt Day for 
the given Place 55 Prob. 6. and the Num- 


ber of Hours it exceeds 12; the double of 


which Exceſs gives the Climate of the 


Place deſired. But this Rule ſerves only 
for the Torrid and Temperate Zones ; for 


if the Place, whoſe Climate is required, lie 


in either of the Frigid Zones, with the 
. Latitude 


— w 6 
a 


«- 
be Noone: de. 


B 
| 
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| Latitude of the given Place, enter the Ta- 


ble of Climates, and oppoſite to the La- 
titude you will have the Climate requi- 


red. 


PROB. XV. 


The Place of the Sun gruen, to find bis 
Declination. 


Bring the Degree of PO” * 


Sun is in, to the brazen Meridien, and the 


Degrees of that Meridian intercepted be- 
tween the Equator, and the Degree of the 
Ecliptiok the Sun is in, is his Declination 
for that Day; and bears the Denominati - 
on of North or South, according to its 

Poſition on the North or South: ide of e 


Equator. ; 


| . PROB. XVI. 5 
The Place of the Sun ce to know bis 


| Meridian Altitude. 


Rectify the Globe, bring the this if 
the Ecliptick the Sun is in, to the brazen 
Meridian, and the Number of Degrees 
contain'd between the Horizon, and the 
Sun's Place on the Meridian, is the Num- 


H | | ber 


( 50 ) 
ber of Degrees that the Sun is clevated K 
bove the Horjzon at Noon. 


PROB. XVII 
The Sun's Place being given, to find his 


Amplitude, and upon what Point of the 


Compaſs be riſeth. 


Rectify the Globe, bring the © Sun's Place 


to the Eaſt. -ſide of the Horizon, and the 
Number of Degrees intercepted betwixt the 
Eaff. point of the Horizon and the Sun's 
Place, is the Number of Degrees of Am- 
plitude at Sun - riſing, and bears the Deno- 


mination either of North or South, accord- 


Ing to its Inclination to either Point in the 
| Horizon. Or if you would know upon 


what Point of the Compaſs the Sun riſes, 
look in the outermoſt Circle upon the 
Horizon, which is the Circle of Winds ; 
and againſt the Sun's Place, you have the 
Name of the Point of the Compaſs _ 
which the Sun riſeth. 
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PRO B. XVIIL 
The Day of the Month, and tbe Hour 
of the Day given, to find the Height of 


che Sun in any * Latitude. 


Rectify the Globe, 8 turn it about 
till the 3 point to the Hour of the 
Day, then bring the Quadrant of Alti- 
Tude to the Sun's Place in the Eclipticb, and 
the Degree of the Quadrant which touches 
the Sun's Place, jſhall be the Number of 


: Ae of the Sun's Altitude. 


ROB. XIX. 
Tbe Altitude of the Sun, and Da ry of 


the Month given, to find the Hour of "he 


Dy. 
The Globe reified, 1 the Place of 


the Sun to the Dames of Degrees of Al- 
titude, accounted upon the Quadrant of 


Altitude, and the Hour-Index will point 
at the Hour, in the Hour: Circle. 


* 
} ; » 
yr 


(„ 


PR 0 B. Xx 
To know when the Morning Twilight _ 
Eins, and when The Evening Twilight ends, 


— 


EKRectify the Globe, bring the. Sun's 
Place to the upper Meridian, then the De- 
gree of the Ecliptich which is oppoſite to 
the Sun's Place, wilt be on the lower 
Meridian, which mark with a Pencil; 
then turn the Globe, till the Degree op⸗ 
poſite to the Sun's Place be elevated 18 
Degrees in the Quadrant of Altitude a- 
bove the Horizon in the Weſt, fo ſhall the 
Sun's Place be deprefſed 18 Degrees be- 
le the Eaſtern Horizon, and the Hour- 
| dex will point out. the Hour, that 
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6 the Morning- Twilight begins, which ſub- 
| tract from the time of Sun-riſing, the Re- 
f | mainder is the Continuation of the Morn. 
| ing Twilight. Then for the Evening 
| Twilight, after the Globe is rectified b dy 
0 Prob. 3. bring the Degree of the Sun's 


Place 18 Degrees above the Eaft- ſide of 
the Horizon, meaſured on the Quadrant of 
Altitude, then will the Sun's Place be de- —þ 
| prefſed 18 Degrees below the Weſtern. 
| fide of the Horizon, the Index will point 

M8 out 


N 


to the brazen Meridian, and the Qua- 


(„ 
out the time of Sun- ſetting, from the end- 
ing of the Evening- Twilight, the Remain- 
ay will be the Continuation of the Even: 
ning-Twilight. | 


p R 0 B. XXI. 
4 Place being given on the Globe, to 


nd ite Bearing 1 r any other Place. 


Bring the given Place to the bräzen Me. 
ridian, and elevate the Pole according to 
to its Latitude, and fixing the Quadrant 
of Altitude in the Zenith, apply the ſame 
ſuecellively to any of the Places whoſe Bear- 
ing is defired, the Quadrant will interfe& 
the' wooden Horizon at thoſe various 
Points of the Compafs, upon which thoſe 
Places dear in relpeck of the 1 Place. | 


6 PR OB. XXII. 
A Place being given on th2' PO? 2 fad 
HÞotber Places that ave firnartd from the 
ſane upon * fired Point * rhe Con- 


e 


„ Rivvate the Pole ha to the Lats: 
calle of the given Place, bring the ſaid Place 


drant 


(„ 


drant of Altitude in the Zenith, apply 


the Quadrant to the deſired Point of the 


Compaſs upon the wooden Horizon, and 


obſerve what Places are under the gra- 
duated Edge of the ſaid Quadrant, for 


thoſe are the Places deſired. 


\ 


p R OB. XXIII. 

The ber. and Hour of the Day being 
given, to. find thoſe Places on the Globe, in 
which the Sun then riſeth. 2. Thoſe in 
which be then ſetteth. 3. Thoſe in which 


it's Mid day... And, laſtly, thoſe Places 
that are afually ee and 4 5 


are not. li £ 


Find chat 3 65 70 Globe, to which 


the Sun is vertical at the given time, by 


Prob. 13. and bringing the ſame to the 
brazen Meridian, elevate, the Pole accord- 


ing to the Latitude of the ſaid Place. The 


Globe being fixed in that Poſition, ob- 


ſerve what Places are in the Weſtern Semi 


circle of the * on, for in them the 


Sun riſeth at that time. 2. Thoſe in the 
Eaſtern Semi- Circle, for in them the Sun 


ſetteth. 3. Thoſe that are:exactly under the : 


brazen Meridian, for in them it's Mid- 


4 8 N day. 
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day. And laſtly, all thoſe upon the up- 
per Hemiſphere of the Globe, for they are 


actually enlightned, and thoſe upon the 


lower are in Darkneſs, or deprived of the 


Sun at that very time. 


PROB. XXIV. 


The Day and Hour of either 2 Solar or 
Lunar Eclipſe being known, to find by the 


Globe all thoſe Places, in which the "ſome 
will be viſt Be. 


Point thereto, which is the Place of the 


Moon at that time. Then find that place 


of the Globe to which the Sun is vertical 
at the given Hour, by Prob. 13. and 
bring the ſame to the Zenith (or the 
Vertical Point) of the wooden Horizon, 
and fixing the Globe in that Situation, ob- 

ſerve what Places are in the upper Hemi- 
ſphere, for in moſt of chem will the Sun 


be viſible, during the time of the Eclipſe. 
As for the Lunar Eclipſe, you are to find 


the Antipodes of t hat place, which hath 


the Sun Vertical at the given Hour, and 


bringing the ſame to the Pole of the wood- 
ED en 


Mark the Sun's place in the Ecliptick 
for the given Day, as alſo the oppoſite 
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en Horizon, obſerve. what Places are in : 
the upper Hemiſphere of the Globe, for 
in ſuch will the Moon be viſible during 
her Eclipſe, except thoſe near, or in the 
Horizon. . 8 


PRO B. XXV. 
The Hour of the Day being given, ac- 
cording to our Way of reckoning in Eng- 
land, to find thereby the RTM Hour 


at any time. 


The Babylonick Hour is the We 
of Hours from Sun-riſing, it being the 
manner of the Balylonians of old, and 
the Inhabitants of Norimberg at this Day, 
to commence their Hours from the Ap- 
pearance of the Sun in the Eaftern Hori- 


Son. For the finding of this Hour at any 
time or in any place: Firſt, elevate the 
Pole to the Latitude of thegiven Place,and 


mark rhe Sun's Place in the Ecliptick at 
that time, bring. the ſame, to the brazen 


Meridian, and ſet the Index of. the Hoy 
xary-Circle at Noon, then move the Globe 
either Eaſtward or Weſtward, LG. 
to thetime of the Day, till the Index 


at the Siren Hour. Then fix the Ole be 10 
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that Poſition, and bring back the Index - 
again to Noon, and move the Globe from 


Weſt to Eaſt, till the Sun's Place mark'd 
in the Ecliptick, coincide with the Eaſ- 
tern Horizon, which done, reckon upon 

the Hour Circle, the Number of Hours 
between the Index and Noon (or the up- 
per Figure of 12.) for that is the Num- 
ber of Hours, from Sun: riſing for that 
Day, in the given Place, or the true Ba. 
bylonick Hour deſired. 


PROB. XXVI. 
The Babylonick Hour being given, to 
find the Hour of the Day at any time, ac- 


cording to our — of Reckoning in Eng- 
land. 


Elevate the Pole to the Latitude of the 
given Place, and marking the Sun's Place 
in the Ecliptick, bring the ſame to the 
brazen Meridian, and ſet the Index of the 
Horary-Circle at Noon. Then move the 
Globe Weſtward, till the Index point at the 
given Hour from Sun-rifing,and fixing the 
Globe in that Situation, bring the Index 
back again to iNoon, and turn the Globe 
backwards, till the Sun's Place mark'd in 


I the 


2 1 


—_— 


the Ecliptick, return to the ſame Semicir- 


cle of the brazen Meridian from whence 
it came; which done, obſerve what Hour 


the Index of the Horary-Circle pointeth 


at, for the ſame is the Hour deſir' d. 
: PROB XXVII. 80 

The Hour of the Day being given, ac- 
cording to our Way of reckoning in Eng- 
land, to find Shereby: the Italick Hour a 


any time. 


The Ttalick Hour is the Number of 


Hours from Sun: ſetting at all Times of 


the Year, to Sun: ſett ing the next follow - 
ing Day. For finding of which, elevate 


the Pole according to the Latitude of the 


Place, and noting the Sun's Place in the 
Ecliptick tor the given Day,bring the ſame 
to the brazen Meridian, and ſet the Index 


of the Horary Circle at Noon, then turn 
the Globe either Ea. or weſt, according 
to the Time of the Day, till the Index 


point at the given Hour, and fixing the 
Globe in that Poſition, bring the Index 
back to Noon. Which done, turn the 


Globe Eaftwards,till the Mark of the Sun's 


Place in the Ecliptick coincide with the 
Weſtern 


(59 ) ; 
Meſtern Horizon; and obſerve how many 
Hours are between the upper Figure of 


12 and the Index (reckoning them Eaft- 
ward as the Globe moved) for theſe are 


the Hours from Sun-ſet, or the [ralick 


Hour deſired. 


P R OB. XXVII. 
The Italick Hour being given, to find 


thereby the Hour of the Day at any Time, 


according to our way of reckoning in Eng- 


land. 


Elevate the Pole to the Latitude of the 


given Place, and noting the Sun's Place 


in the Ecliptick, bring the ſame to the 


Weſtern Horizon, and ſetting the Index of 
the Horary Circle at Noon, turn the Globe 


Weſtward, till the Index point at the It a- 
lick Hour given; then fixing the Globe in 
that Poſition, bring the Index back to 
Noon, and move the Globe Eaftward, till 
the Mark of the Sun's Place come to the E. 
Side of the brazen Meridian. Which done, 


obſerve how many Hours are between Noon 
and the Index (reckoning them from Weſt 
to Eaſt) for thoſe are the Hours deſired, 


* according 
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according to our Way of reckoning in 


E _ 


PROB. XXIX, 
The Hour and Day being given, accord- 


ing to our Way of reckoning in England, ta 


| find thereby the Judaical Hour at any 


time. 


The Fews, in reckoning their Time, di- 


vide the artificial Day into 12 Hours, and 


the Night into as many, which Hours 


prove every Day unequal in Extent (unleſs 
in Places exactly under the Equator) they 


ſtill increaſing or decreaſing according to 


the Seaſons of the Year, or the various 


Declination of the Sun. 
For the finding of which Hours, 8 


the following Method: Elevate the Pole 


according to the Latitude of the given 
Place, and marking the Sun's Place in the 
Ecliptick at that Time, bring it to the 
Eaſtern Horizon, and ſet the Index of the 
Horary-Circle at Noon ; then turn the 
Globe about, till that Place marked in the 
Ecliptick come to the Weſtern Horizon, 
and obſerve the Number of Hours between 
Noon and the Index, theſe being the Hours 
yr 8 of 
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of which the given Day doth conſiſt, 


which Number you are to take notice of, 


and to find what Hour from Sun-riling 


correſponds with the given Hour, or from 
Sun-ſetting, if the given Hour be after 


Sun- ſetting. Which done, work by the 
following Proportion. As the Number of 


Hours, whereof the given Day conſiſteth 
(vis. thoſe ſet down) is to 12: So is the 
Number of Hours from Suns riſing (if it 
be an Hour of the Day) or from Sun-ſet- 


ting (if an Hour of the Night) to a fourth 


Proportional, which is the Number de- 


ſir'd, viz. the Fudaical Hour at the Time 
given. 


PROR-XXE © 
' The Judaical Hour being given, to find 
thereby the Hour of the Day at any Time, 
according to our Way of reckoning in Eng- 


_ 


Elevate the Pole 3 to the Lati- 


rule of the given Place, and finding the 


Sun's Place in the Ecliptick at the given 


Time, bring the ſame to the Eaſtern Ho- 


rizon, and ſet the Index of the Horary 
Circle at Noon, then turn the Globe IWeſt- 


ward, 


1645 


ward, till the Sun's Place clade with 


the Weſtern Horizon, and the Index will 


point at the Number of equal Hours 


whereof that Day conſiſteth, which Num- 
ber you are to write down, and bring the 
Sun's Place to the brazen Meridian, and 
feiting the Index again at Noon, turn the 


Globe about till the Sun's Place coincide 


with the Eaſtern Horizon, and the Index 


will point at the Hour of Sun-riſfing in the 


given Place. Which done, work, by the 
following Proportion: As 12 is to the gi- 
ven Number of Fudaical Hours: So is the 
Length of the Day in equal Hours (for- 
merly found out) to a fourth Proportional, 
which is the Number deſired, vis. the 
Hour of the Day, according to our 
Way of reckoning in England. Only 
note, that if the fourth Proportional be 

leſs than 12, you are to add the ſame 


Number of Hours before Noon for that 


Day; but if it be more than 12, ſubtra& 


it from 12, and the Remainder will give 


the Hour of the Day for the Afternoon. 


Dro CPI RE 8 * len rde ; BL; oe wurm 8 8 N 1 
r SES iP Dre Ste ed noas: el Sy OS, Tt e VS 
" a 0 xe e watt 


HE has 


{1 - IV. | 
| Containing a Deſcription Wy the 


CELESTIA L. GLOBE. 


N the vaſt indefinite Space of the Uni- 
verſe appear the Celeftial Lights, 
which are either fixed, as the Starr, ar 
erratick as the Planets. 515 
The fixed Stars are ſo called, n 
they always keep the ſame invariable 


Diſtance from one another as ſo many {uz 


cid Bodies or Suns in the Concavity af 
the Heavens. 


Thoſe Stars that are neareſt to us, fd 


far to exceed others in apparent Magni- 
tude and Brightneſs : Hence ariſes the Di- 


ſtribution of Stars, according to their Or- 
der and Dignity, into Claſſes. | 


The firſt Claſs, containing thoſe which 


are neareſt to us, are called Stars of the 
firſt Magnitude, becauſe they appear the 
greateſt andmoſt bright. , 

\ Thoſe that are next to them, are Stars 
of the ſecond Magnitude, and ſo on till 


We 


i. 

we come to Stars of the ſixth Magnitude, 

which comprehends the ſmalleſt Stars that 

| can be diſcerned with the naked Eye; 

| for all the other Stars, which are only 

| ſeen by the Help of Teleſcopes, are not 

reckoned among theſe fix Orders. 

The Ancients divided the fixed Stars, 

viſible in our Temperate Zone, into 48 

. Conſtellations, 12 of which are ſituate a- 
long the Zodiack, giving Names to the 
12 Signs, or the Portions into which the 

Zo diacł is divided. ; 

if In the Northern half of the Zodiack 

91 there are Aries, Taurus, Gemini, Cancer, 

al Leo and Virgo. In the Southern, Libra, 

10 Scorpio, Sagittarius, Capricornus, Aqua- 

1 rius and Piſces. 

| The other Images are conſidered in re- 

| ſpect of their lying either in the North or 
South Side of the Zodiack. In the Nor- 
thern Region are 21 Conſtellations, vis i 
the leſſer Bear, the great Bear, the Dra- | 

gon, Copheus, Bootes, the Northern — | 
Hercules, the Harp, the Swan, Cafſiopeia, ö 
Perſeus, Andromeda, the Triangle, u. 
riga, Pegaſus, Equiculus, the Dolphin, 4 
the Arrow, the Eagle, Serpentarius and 5 


the Serpent. To theſe were afterwards 
nn added 
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added the Conſtellations of Ant ionus, made 


out of the unformed ones near Aquila, 
and of Bernices Hair, conſiſting of Stars 


near the Lyon's Tail. 
On the South Side of the Zodiack tha 


are 15 Conſtellations, which were known 
to the Ancients, vis. the Whale, the Rz- 
ver, the Hare, Orion, the great Dog, the 


leſſer Dog, the Ship, the Hydra, the Cup, 


the Crow,the Centaur,the Wolf, the Altar, 
the Southern Crown and the Southern Fiſh, 
To theſe are lately added 12 more Con- 
ſtellations that are inviſible to us, being 
near the South Pole; namely, the Phenix. 
the Crane, the Peacock, the Indian, the 
Bird of Paradice, the Southern Triangle, 

the Fly, the Cameleon, the Fling Fiſh, 
the American Gooſe, the Water ann, 

and the Sword Fiſh, 

Without the Compaſs of the Conſtella- 
tions, there are ſeveral Stars which cannot 


be reduced to any of the preceeding Con. 
ftellations, and theſe are called unformed 


Stars, out of which Aſironomers have 
made new Conſtellations, as Charles's 
Heart, and Sobiesky's Shield. 


The Milky Way comes under this Head 


of Confelltions, for the modern Aſtro- 
K  nomers 
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nomers have hand i it to be a Collection of 


innumerables little fixed Stars, it's a broad 


Circle, white like Milk, compaſſing the 
whole Heavens, {ometimes in a double, but 


penerally in a ſingle Patch. The Portion 
of the Heavens, which this Circle paſles 
through, is every Way ſill'd with an in- 


finite Multitude of ſmall Stars ; which, 
though they are not perceptible to the 
naked Eye, by reaſon of their exceeding 
Smallneſs, yet by their Light they illu- 
ſtrate that Part of the Heavens to which 
they belong. 


There are alſo two little Clouds . We | 


near the S. Pole, ſomewhat reſembling the 
Milky-way, but inviſible in Europe, and 
called by the Sailors the Magellanick 


© Clouds: Dr. Halley aſſures us, that they 


are exactly of the Whiteneſs of the Milky- 


way, and being viewed by a Teleſcope, 
they preſent us here and there with little 


Nebulæ and ſmall Stars. The greater of 
theſe two is ſituated between Hydrus and 
Dorado; and the leſſer between Toucan 
and Hydrus. 

By the Help of Conſtellations, the an- 
cient Aſtronomers have digeſted the Stars 
into Catalogues which they have delivered 

3 down 
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down to Poſterity: Theſe Catalogues have 


been much increaſed and corrected by 
our modern Aſtronomers, of which} the 


moſt compleat is to be expected from the 


Labours of that moſt excellent Obſerver 
Mr. Flamſteed, late Royal Profeſſor of A- 


ftronomy at Greenwich. The Number of 
Stare inſerted in this Catalogue are 3000, 


of which there are many that cannot be 
ſeen without a Teleſcope. 
The fixed Stars are Bodies of a fiery 


Nature, as our Sun is; that is, they ſhine 


with their own Light, for the native 
Light that theſe fiery and flaming Bodies 
ſend forth, is ſtronger and more piercing, 
and acts upon the nervous Fibres of the 
Retina, with a greater Force than the 


Light reflected from Opake Objects, for 
all Light is much . by Reflec- 
tion. 


It is reaſonable to ed that theſe 
fixed Stars are Suns at great Diſtances 
from one another, each of which is {ur- 


rounded with a Chorus of Planets pecu- 
liar to it ſelf, which in different Periods 


and Diſtances perform their Circulations 
round their proper San; every Sun do- 


ing the ſame Office to his proper Planets 
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in illuſtrating, warming and cheriſhing 


them, that our Sun performs to the Syf⸗ 
tem to which we belong. 


Beſides the apparent diurnal Motion of 


the Heavens from Eaſt to Weſt, the fixed 
Stars ſeem to have another Motion, where. 
by they ſeem to move very flowly from 
Weſt to Eaſt, or according to the Order of 
the Signs; this Motion is ſo very flow, that 
It is computed to require 25920 Years for 


the fixed Stars to be carried thereby 


through the twelve Signs: But this Phe. 
nomenon of the fixed Stars ariſes from the 


Preceſſion of the Equinox, by which they 
are carried conſtantly back into the pre- 


ceeding Signs, and fall more and more 
behind the ſucceeding Stars. 


The Interſections moving Weſtward, the 


Stars will ſeem to remove more and more 


Eaſtward in reſpe& of the Equinoctial 


Points, and therefore the Longitude of the 


Stars, which are computed from the 


firſt Point of Aries, or the Vernal Inter- 
ſection of the Equator and Ecliptick, muſt 
conſtantly increaſe, and all the Stars will 


ſeem to have a Motion Eaſtward, not that 
they have really any ſuch Motion, but 


becauſe the EquinoBial Points has a con- 


trary 


CCC 


3 n 


(69) 
trary Motion to the Veſt, fo that the Di- 
ſtances of the Stars, or their Longitude 
from the firſt Point of Aries, reckoned 
Eaſtwards, becomes conſtantly greater a- 


bout 50 Seconds each Year. Hence it is 


that all the Conſtellations have changed 


their Places; thus, the Conflelation of 


Aries, that in Hipparchus's Time, was 


ncar the Vernal Equinox, is now removed 


a whole Sign towards the Eaſt, and is got 
into the Sign or Portion of the Eelipticł 


called Taurus, and ſo every Conſtellation, 
has, ſince the firſt Obſervation changed 


Place with the following : But the Por- 
tions of the Ecliptick retain ſtill the 
ſame Names which they had in the Time 
of Hipparchus. 

But as the diurnal Phenomena of all the 
Celeſtial Bodies ariſe from the ſimple Mo- 
tion of the Earth about its Axis: So this 
apparent Motion of the Stars, forward in 
the Ecliptick ariſeth from the Motion 
of the Equinoxes, by which they are car- 
ried conſtantly back into the preceeding 
Signs or Stars, and fall more and more 


behind the ſucceeding ones; the Phy/ical 


Cauſe of which was diſcovered by the in- 
comparable Sir Iſaac Newton), to ariſe 
according 
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i 1 

. according to the Laws of Motion and Gra- 
i vity from the broad Spheroidical Figure 
| of the Earth, and that this broad Spheroi- 
3 dical Figure ariſes from the Rotation of the 
. Earth round its Axis. 

' The fixed Stars are repreſented on the 
1 Celeſtial Globe ; for the underſtanding of 
| _ which, obſerve the following Definitions. 
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DIN IT IO NVS and prost 
for the Celeſtial Globe. 


A L L Circles deſcrib'd on the Terre- 
ſtrial Globe, are alſo Circles on the 
Celeſtial. As on the Terraqueous Globe, all 
the Meridians deſcribed, meet in the Poles 


of the Equator, ſo on the Celeſtial, all 


the Circles of Longitude drawn through 


the 12 Signs, meet in the Poles of the 
— 


Def. I. Declination of the Sun and Stars 


is their Diſtance from the Equator, num- 


red on a Meridian, therefore Parallels to 
the Equator are Parallels of Declination. 


Def. II. Amplitude is the Diſtance of 


the Rifing or Setting Sun or Star from the 


Eaſt or Weſt Point of the Horizon; it is 


either Ortive, when the Star riſes, or Oc- 


cidual, when it ſets. 


Def. III. Right Aſcenſion of the Sun or 


any Kar, is that Degree of the Egquinoc- 


tial n from the Beginning of A 
ries, 
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ries, which cometh to the Meridian with 
the Sun, or Star, or with any Point in 


the Heavens. 


Def. Iv. Oblique Aſcenſion is that De. 
gree and Minute of the Equator that is 
riſing above the Horizon when the Sun or 


Star is riſing in an Oblique Sphere. And 
Oblique Deſcenſi on is that Degree of the 


Equator which is at the Weſt Side of the 


Horizon, when the Sun or Star is ſetting 
in an Oblique Sphere. 


Def. V. Aſcenſional Difference is the 
Difference betwixt the Right and Oblique 
Aſcenſion: If the Latitude of the Place, 
and Declination of the Sun or Srar be to- 
wards the ſame Pole, viz, both North, or 


both South, the Right Aſcenſion is the 
greater, and on the contrary. 


74 


Def. V. Longitude of the Sun, Sar, or 
any other Celeſtial Phenomenon, is an 
Arch of the Ecliptick, contained between 
the firſt Point of Aries, and the Point 


whoſe Longitude is required. 


But 
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But becauſe the Ecliptisk is divided into 


12 Signs, the Longitude of a Star is there- 


fore (in the moſt cuſtomary Account) 
an Arch of the Ecliptick, comprehended 


between the Semicircle of Longitude paſ- 
ſing thro' the beginning of Aries, and the 


Semicircle of Loygitude paſſing thro' that 
Degree of the Sign the Star is in. 


Def. VI. The Latitude of a Star is an 
Arch of a Semicircle of Longitude, com- 
prehended between the Ecliptick and 
Star : And is either North or South, ac- 


cording as the Star is on the North or 
South Side of the Ecliptick. 


Def. VII. Azimuth is the De be- 


twixt the North Point of the Hori ion, and 


that Point where a Vertical Circle paſling 
through the Body of the Sun or Star, cuts 
the Horizon, or the Diſtance betwine the 


Prime Vertical, and the Vertical the Sun 


or Star is upon. 


Def. VIII. Altitude of the Sun or Star, 


is an Arch of an Azimuth Circle compre- 5 


hended between the Horizon and the Pa- 
rallel of Altitude the Sun or Star is upon. 
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Def. IX. The Sun or any Star is ſaid 


to riſe, when they come to the Eaſt Side 


of the Horizon, and to ſet when it comes 
to the Veſt Side of the Horizon. 

The Poets have a threefold Riſing of the 
Stars, viz. Coſmic, Acronic and Heliac. 


Def. X. A Star is ſaid to riſe Coſmi- 
cally, which riſeth or ſets, then when the 
Sun riſeth. So that a Star that riſeth or 


ſetteth in the Morning, riſes or ſets Cof- 
| micall . a | 


Def. XI. A Star riſes Acronicalhy, if it 
riſe when the Sun ſets, that is in the E- 


vening, when it is in Oppoſition to the 


Sun, and is vilible at Night. 


Def. XIL A Star riſes Heliach, when 


after it has been in Conjunction with 
the Sun, it comes to be at ſuch a Diſtance 
from him, as to be ſeen in the Morning 
before Sun- riſing. 

But the Heliac Setting is nie the Sun 
approaches ſo near a Star that he hides it 
with his Beams, which keeps the fainter 
Light of the Star from being perceived. 
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\- PROMK EL 
To repreſent the Face or Appearance of 
the Heavens, or to ſhew the Situation of 
the fixed Stars for any Hour of the Night. 


Kectify the Globe to the Latitude of the 
Place, bring the Sun's Place to the Meri- 
dian, and the Index to Noon, ſet the Globe 
by the Needle, that its Cardinal Points 
agree with the Cardinal Points of the 
Compaſs, turn the Globe till the Index 
point at the given Hour, and obſerve 
what Stars were at or near the Meridian, 
or any other Point of the Compaſs, for 
thoſe will appear upon the ſame Points of 
the Compaſs in the Heavens. 

_ Hence it is obvious, that this Problem 
is of good Uſe to know the Conſtellations 


and the ſeveral remarkable Stars in each 
| us. 


15) 
PROB. Il. 

% find the ** and Latitude of 
0 . 


For the Longitude, ſcrew the Quadrant | | 


of Altitude over that Pole of the Ecliptick 
which 1s neareſt to the Star whoſe Lon- 
gitude you ſeek, then lay the Quadrant 
over the Center of the Star, look what 
Degree of the Ecliptick the Quadrant crof- 
ſeth, which Degree numbred from Aries 


is the Star's Longitude. 


For the Latitude, the Quadrant fitted 
as before, and laid over the Center of the 


Star, then the Degrees of the Quadrant 


comprehended between the, 8 and 
Star 1 is its Latitude. 


NO 
To find the Right Aſcenſion and De- 


clination f the Sun or Star. z 
For the Right Aſcenſion, the Globe be. 


ing rectified, bring the Sun or Star to the 
Meridian, and the Degrees of the Equa- 
tor contained between the Beginning of 


Aries and the Meridian is the Right A, 
conf on: The Sun or Star being at the Me- 


on, 


6 
ridian, the Degrees of the ſame Meridian 


contain d between the Equator and the 
Star is its Declin ation. 


2 PR OK 7 
To find the Diſtance of two Stare. 


Apply the Quadrant of Altitude to the 
two Stars, the Degrees of the Quadrant 
intercepted between them, is their Diſ- 
| tance; if the Quadrant be too ſhort, you 

may take their Diſtance with a Pair of 
Compaſſes, which applyed to any gradu- 


ated great Circle, gives their Diſtance 1 in 
Degrees. 


ros. 
To know what Day in the Year any 


Star ſhall be upon the Meridian at 12 4 
Clock at Night, 


Bring the star to the Meridian, and 
mark what Degree of the Ecliptick is at 
the North Meridian under the Horizon, 
and on the Horizon find what Day of the 
Lear ſtandeth againſt it, for that Day of 
the Tear will that Star be upon the South 


Part | 
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Part of tlie Meridian at 12 a Clock at 


Night. | 


_PROB. VI. 

The Suns Place and Altitude of a 
known Star being given, to find thereby 
the Hour of the Night. 


The Globe being rectified, bring the 
Sun's Place to the brazen Meridian, and 
ſet the Index to 12, then move the Globe 
and Quadrant of Altitude together, till 
the Star meet with its Altitude upon the 
Quadrant, and the Index will point out 


the Hour of the Night. 


PROB. VI. 

The Month and Day being given, as alſo 
the Place of the Moon in the Ecliptick, and 
her Latitude; to find the Hour of her 


riſing and ſetting, as alſo the Time of her 


coming to the Meridian of the given 


1 Place. 


The Moon's Place i in the Zodiack may | 
be found at any Time by an Epbemeris. 


For the Solution of this Problem, elevate 
the Pole to the Latitude ofthe Place, find 


the 


1 
the Sun's Place in the Ecliptick, and mark it 
with Chalk, as alſo the Moon's Place at the 
ſame Time: Bring the Sun's Place to the 
brazen Meridian, and ſet the Index of the 
Horary-Circle at Noon, and turn the Globe 
till the Sun's Place ſucceſſively coincide 
with the Eaſtern and Weſtern Sides of the 
Horizon, as alſo the brazen Meridian, and 
the Index will point at thoſe various 
Times, the particular Hour of her i, ng, 
| ſetting and Jorthing. 


PRO B. VIII. 
Any Star being given, to find its Ob- 
lique Aſcenſion or Deſcenſion, as alſo its 
_ Eaſtern and Weſtern Amplitude. 


ReQify the Globe to the Latitude of 
the Place, and bring the Star to the Zaſ- 
tern Part of the Horizon, and mark the | 
Degree of the Equator that aſcends with  þ} 
it, for the Arch of the Equator inter- 
cepted between the Beginning of Aries 

and the Point thus marked 1s the Oblique 
Aſcenſion of the Star. 

And the Arch of the Horizon i intercep- 
ted between the Eaſt and the Place of the 
Star, is the Eaſtern Amplitude of the Star : 

And 


— . 
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And if you bring the Star to the Weſtern 
Side of the Horizon, the Degree of the E- 
quator then deſcending will be the Oblique 
Deſcenſion ;, and the Arch of the Horizon 


intercepted between the Veſt Point of the 
Horizon and the Star will be its Weſtern 


A — 


PXOR I. © 
To know by the Globe at what Hour any 


| known Star cometh upon the Meridian for 


any Day in the Tear, as alſo the Time of 
its riling and ſetting. 


Rectify the Globe to the Latitude of the 

Place, bring the Sun's Place (for the given 
Day) to the brazen Meridian, and ſet the 
Index to Noon, then turn the Globe till the 


Star come to the Meridian, as alſo the 
Eaſtern and Weſtern Side of the Horizon, 


and the Index will point at thoſe various 


Times, the Hours of the Star's 255 ing, ſet- 
ting and * 


SECT. 


(8x) 


SE c 1. V. 
Of the SOoLar SYSTEM. 
Eſides the fixed Stars deſcribed in 


the foregoing Section, there are o- 
ther ſhining Bodies to be obſerved, which 


perform their Revolutions round the Sun 
in very different Periods of Time, and 


therefore they muſt have conſtantly vari- 


able Poſitions, and be always changing 


their Diſtances from one another, as well 
as from the fix d Stars : Theſe Globes or 
Stars are called Planets or Wanderers, 


and are divided into —_— and Secon- 


dary. 
The Primary Planets are in Number 
fix, and deſcribe their Orbits about the 


Sun from Weſt to Eaſt, in the . 
5 9 : vi. 


Mercury next the Sue in g7 Days, 

Venus in 224 Days 17 Hours. 

© The Earth, in 365 Days, 5 Hours, 
and 49 Minutes. 


-— 


M c Mars 


682) 
0 Mart, in 687 Days. 
Y Jupiter, in 4332 Days, 12 Hours, that 


is almoſt 12 Years. 


n Saturn, the fartheſt diſtant of all 


the Planets, in 10759 Days, that is near 
30 Years. 


Their Diſtances from the 1 are near - 


ly in this following Proportion: That i is, 
ſuppoting the Diſtance of the Earth from 


the Sun to be divided into ten equal 
Parts, the Diſtance of Mercury will be a- 
bout four of thoſe Parts; that of Venus 


ſeven; of Mars fifteen ; of Jupiter fifty 


two; and that of Saturn ninety five. 
Three of the Primary Planets, viz. 


the Earth, Jupiter and Saturn have Ca- 


tellites, or other Planets revolving about 


them, hence called Secondary Planets. 
The Earth has one, viz. the Moon, com- 


pleating its Revolution in 27 Days, 7 
Hours, and diſtant about 60 Semidiame- 
ters of the Earth from it. 


Fupiter has 4 Satellites who attend him, 


that which is next to him, is no further 


removed than 2 of his Diameter, and 
turns round him in one Day; 18 ; Hours, 
The ſecond revolves at the Diſtance of 
4 Diameters, in 3 Days, 13 Hours. The 

4 third 
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third at the Diſtance of 7 Diameters, re- 
volves about him in 7 Days 4 Hours. The 
fourth at the Diſtance of 12 Diameters of 
Fupiter, compleats his Period in 16 Days 
16 = Hours. 

Saturn has five Attendants or Satellites, 
the neareſt compleats its Revolution in 1; 


Days, and its diſtance from Saturns Center 


is 41 of his Semidiameter. The ſecond re- 
volves about Saturn in 2 Days 17 Hours, at 


the Diſtance of 5 5 Semidiameter of Saturn. 
The third in 4 Days 12 Hours, who finiſi- 


es his Revolution at the Diſtance of 8 Se- 


midiameters. The fourth compleats its 


Period in 16 Days, and is diſtant from Sa- 


turn 18 of his Semidiameters. The fifth 


and outermoſt that has been diſcovered, 
revolves about Jaturn in 793 Days, at the 


Diſtance of 54 Semidiameters from the 


Center of Saturn. 


Beſides theſe Attendants, Saturn VE 
an Ornament peculiar” to himfelf for he 


is dignified with a Ring, which ſurrounds 
his Middle, and does no where touch his 


Body, but is like an Orbicular Arch, built 
round him, it is Opaque, like a Planet, 


and from the various Poſitions of it, in 
reſpe& of the Sun, illuminating it, and the 
M 2 Situa- 
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Situation'of the Obſeryer,the various Pha- 
13 ſes of the Ring of Saturn ariſe. The Diame- 
ter of the Ring is to that of Saturn as ꝗ to 4, 
and the Breadth of the Space between the 
Ring and the Body of Saturn is equal to 
the Breadth of the Ring itſelf. 
23 There are another Sort of Bodies which 
FS | revolve about our Sun, vis. the Comets, 
which may be look d upon as Planets. 
| The Figures of Comets are very different, 
4 for ſome throw Beams every Way round 
| | them, and they are called Hairy Comets , 
Others again have a fiery Tail, oppoſite to the 
| Region in which the Sun is ſeen, and they 
| | are called Bearded, or Comets with Tails 
NY Their Magnitudes have alſo been obſerved 
| to be very different, many of them with- 
ö out their Hair (as it is call'd) appearing 
| no bigger than Stars of the firft Magni- 
t | : rude: : But ſome Authors have given us an 
YH Account of others which were much 
= ÞW greater. 
Several Philoſ ophers and Arenas * 
have maintained that the Motion of the 
Comets is Rectilinear; but that which 
anſwers beſt to their Appearances, is 
a Motion in a Parabolic or Elliptical Or- 


bit, 
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hit, and when they come to the inferior 


Parts of their Orbits, and deſcend towards 
the Sun, or juſt aſcending from him, then 
only they become vitible, afterwards aſ- 
cending higher in their Orbits, they run 


into far diſtant Regions, and withdraw 


them ſelves from our Sight. 
All the Planets Pri mary and Seconda- 


7y are Opaque Bodies, i. e. ſuch as have 
no Light of their own, but receive and 


reflect back again all their Light from 


the Sun, and therefore are accounted as 


ſo many Dependants of the Sun, whence 
the Sun with thoſe its Dependants makes 
up what is called the Solar Syſtem, repre- 


ſented in Fig. 4. Plate 2. 
The Planets in reſpe& of the Earth are 


divided into ſrperiour and inferiour. The 
ſuperiour Planets are Saturn, Fupiter and 


Mars, becauſe they ſurround the Or- 


bit of the Earth: Venus and Mercury 


are called inferiour, becauſe contained 


within the Orbit of the Earth. 
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Sr er. VI. 
To deſcribe the Phenomena ari- 


eng from the Motion of the 
Earth, and Primary Planets. 


HE Motions of the Planets, both 
| ſuperiour and inferiour, are regu- 
lar, according to the Order of the Signs of 
the Zodiack, performing their Motions 
in Elliptical Orbits about the Sun, but 
this Motion appears to the Inhabitants of 
our Earth very irregular, for they appear 
at ſome times to move very ſwift, accord- 
ing to the Order of the 57gns,and at other 
times they ſeem to move more ſlow, but 
ſtill direct: Again, they appear ſometimes 
to have no Motion, continuing to riſe 
and ſet for ſeveral Days with the ſame 
fix d Stars, and then they are ſaid to be 
Stationary; at other times they appear to 
move contrary to the Order of Signs, and 
then they are ſaid to be Retrograde: all 
which irregular Motions of the Planett, are 
natural Conſequences of the Motion of the 


„ Earth 
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Earth round the Sun; to explain which, 


let the Zodiack berepreſented by , &, 
S, Ge. (Fig. 3. Plateg.) S the Sun, and 
AB CD the Orbit of Mars, one of the 
ſuperiour Planets, and T repreſents the 
Earth in its Orbit TEX Y : The Earth 
and Planet moving from Weſt to Eaſt, ac- 
cording to the Order of the Signs. 

When the Earth is at Y, and the Pla- 
net at D, it will appear in Conjunction 
with the Sun by the Line that points out 


their Place among the fixed Stars, and in 


this Caſe the Sun and Planet will appear 


to riſe and ſet with the fixed Stars in , 


and the Planet will then be in its Apogee, 
or greateſt Diſtance from the Earth, the 
Earth moving in its Orbit from Y to X, 
while the Planet, which does not move ſo 
ſwift as the Earth, has deſcribed the Arch 


D m, the true Motion of the Planer, ſince 


its Conjunction with the Sun is the Arch 
of the Ecliptick) = 4, but it will appear 
to an Obſerver on the Earth, to have run 


over the Arch = 5, according to the Or- 


der of the Signs, which is greater than 
24, wherefore it appears direct and ſwift 

in its Motion, the Sun then appears 
from the Earth among the fixed Stars in 


the 
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1 
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the Sign VS, which is farther advanced i in 
the Ecliptick than the Planet in n, therefore 
the Planet appears to riſe in the Morning 
before the Sun. The Earth and Planet 


advancing in their Orbits, when the Earth 


ſhall come to T, if the Planet be at C in 
its Orbit, it will appear oppoſite to the 
Sun, and in its Perigee, or neareſt Diſtance 
from the Earth, for when the Planet is in 
C, its nearer to the Earth in T, by the 
Diameter of its annual Orbit, than when it 
appeared from the Earth to be in Conjunc- 
tion with the Sun. But when the Earth is 
arrived at O, if Mars be in H, it will 
become Stationary in order to its being Re- 
trograde, for the ſuperiour Planets appear 
Retrograde every time the Earth paſſes be- 
tween them and the Sun: But ſince the 
Planet when it appeared from the Earth at 
, appeared to move forward according to 
the Order of the Signs, and afterwards to 
return backwards, between the progreſſiue 
Motion, and regrefſrve, there will be a 
Point where it will appear to ſtand and con- 
tinue in the ſame Situation in the Heavens. 
Nou it ſeems to keep the ſame Station in 
the Heavens, when a Line that joyns the 
Center ot the Earth and Planet, is con- 

ſtantly 
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ſtantly directed to the ſame Point among 


the fixed Stars. 
Thus the Earth being at the Point O. 
and the Planet in H, it will appear among 
the fixed Stars at 3, then if the Earth 
move from O to 7, and in the ſame Time 


the Planet move from H to I, it will ap- 


pear from the Earth with the ſame 


fixed Stars at 3, which it appeared 
with in H, and all the Time the Earth 


and Planet were in deſcribing the Archs 


O7, and HI in their reſpective Crbits, 
the Planet continued to riſe and ſet with 
the ſame fixed Stars, becauſe the Lines O 
H and7 I, joyning the Earth and Planet 
Centers, is all that Time directed to the 
ſame Point in the Heavens, which ex- 


plains the Station of Mars, preceeding 
his Retrogradation. 


After which, if we ſuppoſe the Earth 
to have moved from 7 to 8, and the Planet 


from I to 2, it ſhall be ſeen among the 


fixed Stars at L, which is more Weſt than 
the Point 3, under which it was ſeen be- 
fore, which ſhews its Arch of Retrogra- 
dation, Laſtly, the Earth having moved 


from8tog, and at the ſame Time the 


Planet from 2 toP, it will appear all that 
0 Time 


1 
Time with the ſame fixed Stars in L, 
which is the ſecond Station, or that which 


ſüucceeds its Retrogradation, whereas in 


the mean while, if viewed from the Sun, 
it ſeemed to move all this Time, as be- 


fore, in Conſequentia, or according to the 
Order of the Signs. 


Theſe are the apparent Phenomena of 
Mars ſeen from the Earth, and the like 


Fhenomena will happen to Jupiter and 
Saturn, excepting that Saturn's Retrogra - 


actions are more frequent than Fupiter'ss 
and Jupiters more frequent than that of 
Mars, becauſe the Earth oftner overtakes 


Saturn than Fupiter, and Fupiter oftner 


than Mars, and paſſes between them and 
the Sun. 


The Arch of Rerrogradation appears the 


greater in Proportion, as the Planet is near 


the Earth; wherefore that of Mars is 


greater than that of Juhiter, and the Arch 


of Retrogradation of Jon greater than 
that of Saturn. 


Since the inferiour Planets, V. enus and 
Mercury move round the Sun at a leſs Diſ- 


tance than the Earth, it's evident that they 
will always ſeem to attend the Sun, ſome- 
times to go to the Veſt of him, and ſome- 


+ times 
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times to the Eaſt; this Digreſſion to the 


Eaſt or Weſt is called their Elongation, 


and is meaſured by an Arch of a great 


Circle intercepted between the Planer and 
the Sun, when a Line, which joins their 


Centers, with the Eye of the Obſerver on 
our Earth, is a Tangent to their Orbits. 
The Elongation of Venus never exceeds 


48 or that of Mercury 299. 

When they are at their greateſt Elonga- 
tion from the Sun, they will return to 
the Sun again, and paſs as far on the o- 


ther Side of him, as if their Motions were 


Oſcillatory. By which it's plain, that they 
will in the Time of their Revolution about 


the Sun, appear twice in Conjund#ion with 


him; the one ſuperiour, the other inferi- 


_ our. When the Planet is betwixt the 
Earth and the Sun, 'tis then in its infe- 
riour Conjundtion, or neareſt Diſtance 
from the Earth, at which Time, if the 


Planet be in the Ecliprick, that is, in one 
of its Nodes, it will appear as a Spot on 
the Face of the Sun, and Retrograde. 
When the Sun is directly between the 
Earth and Planet, is then in its ſuperiour 


Conjunction, appearing from the Earth di- 
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rect and ſwift in its Motion, as alſo in 
its greateſt Diſtance from the Earth. 
To explain the irregular Phenomena, of 


Mercury, let us ſuppoſe Y, 8, u, (Fig. 6. 


Plate 4. the 4th Part of the annual Orbit, 
which the Sun appears to deſcribe in three 
Months, in which Time Mercury deſcribes 
its Orbit, 1, 2, 3, 4 5, about the Sun. 
If the Earth, in its Orbit is in A, and 
Mercury in 1, it will appear to us inthe 
Sign . then if the Earth be advancedjto 

X, and Mercury to 2, we ſhall ſee it in the 
Sign © at the Point B, and while its Mo- 
tion is from Y to 8, or according to the 


Order of the Signs, we call it Dire; 


but when the Earth is in E, and Mercu- 
7y in 3, it appears to us ſtill with the 


ſame Sign at the Point B, though it has 


really moved in its Orbit from 2 to 3, and 
becauſe it riſes and ſets for ſome Days with 
the ſame fixed Stars, tis ſaid to be Statio- 
nary, and this Station is that which pre- 


ceeds its Retrogradation. When the Earth 


is advanced to D, and Mercury to 4, the 
Obſerver will ſee it from the Earth in 
the Sign ð at the Point C, and it appears 
to have gone back, contrary to the Order 
of the a 8 therefore it's ſaid to be Re. 


trograde: . 
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erograde : And the Arch BC, is the Arch 
of } its Retrogradation, when it is advan- 
ced to 5, and the Earth at Y, it will ap. 
pear in at C, which is its ſecond Sta- 
tion, Laſtly, when the Earth is come to 
F, and Mercury to 1, it will appear among | 
the fixed Stars at the Point D, and di- 
rect in its Motion. 

The apparent Irregularities of the par- 
ticular Motion of Venus, may be explain- 
ed after the ſame manner: Its Srations 
and Retrogradations are not ſo frequent, 
ſince it ſometimes appears direct for a Lear; 
becauſe Mercury finiſheth its Courſe in a 
ſhorter Time, and conſequently overtakes 
the Earth oftner than Venus. And ſince 

Mercurys Orbit is leſs than that of Venus, 

its greateſt Elongation muſt be alſo leſs, 
and it muſt be a nearer and more conſtant 

Attendant of the Sun, 
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Of the Pnasrs and L ATITUDE 
of rhe Parmary PLaners. 


Ince all the Planers are wa Sphe- 
rical Bodies, reflecting the Rays of 
Light that fall upon them every Way, 'tis 
evident that that Half of each Planet 
which is expoſed or turned to the Sun, 
is enlightned by it, while the other Half, 
which is turned from the Sun | is in Dark: 
neſs. 

And fince that Half only which is to- 
Wards theEarth is ſeen by the Obſerver, it 
is manifeſt (by Fig. 7. Plate 53.) that when 
Venus is in A, that is moſt Retrograde, and 
neareſt to the Earth at T, it is not viſible 
at all, having its dark Face turned towards 
us, and if Venus were at the ſame Time 
in the Plane of the Ecliptick. that is in 
one of its Nodes, it would appear like a 
Spot in the Sun. . 

When Venus is in B, then ſome Part of 
the enlightened Half is turned towards the 
Earth, and becauſe Venus is of a om 
Figure, 
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Figure, and appears like a Plane, its en- 
lightned Part will appear horned. 
When Venus is at C, half the enlight- 

ened Part will be ſeen by an Obſerver at 
J., at D it's ſaid to be Gibbous above half 
the enlightened Part being viſible, at E, 
where it's fartheſt off, and moſt direct in 
its Motion, it appears full, all the enlight- 
ened Hemiſphere being turned towards us 


* 


Venus will have the ſame Varie- 
ty of Phaſes in its Paſſage through F, 
G and H; that is, it will be Gibbous at 
F, Half full at G, and horned at H. 
Theſe Appearances of Venus, tho they 
are not to be diſcerned by a naked Eye, yet 
they are diſtinctly and plainly to be Per- 
ceived with a Teleſcope. 4 
The like Phenomena will appear in 
Mercury, regard being had to its Orbit 
and Revolution. 
The ſuperiour Planets, Saturn and Ju- 
piter are alſo illuminated by the Sun, but 
That Half of each Planet which is turned 
towards the Sun; that is, the illuminated 
Half is likewiſe turned towards the Earth, 
becauſe the Earth ſeen from Jupiter or 
Saturn is always to be obſerved near the 


Sun's 


* 
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Sun's Body, that is, near the Center of 
their Motions ; therefore the Inhabitants 

of our Globe do always behold theſe Pla- 

nets ſhining in full Orbs, but the Orbit of 

Mars lying very near the Earth, its Face, 

which is towards the Sun will not always 

<7 turned towards the Earth. Thus, let 

T, (Fig 7. Plate 5.) repreſent the Earth in 

its Orbit, it's evident that Mars being in M 
or K, that is in Conjunction or Oppoſition 
to the Sun, has the ſame Face turned to- 
wards the Earth as it has towards the 

Sun, and conſequently appears full; but 
if Mars be in L or I, then ſome part of 

the illuminated Face will be turned from 

the Earth, and therefore Mars will appear 

Gibbous, the Light being a little deficient 

towards thoſe Parts that are turned from 

the Sun. 

The Time 3 two Conjun@ions of 
the Sun and Saturn ſeen from the Earth, 
according to their Mean Motions may be 
found thus, 

The Earrh, according to its Mean Mo- 
tion, deſcribes an Arch of the Ecliptick of 
59 Minutes 8 Seconds, and Saturn moves 

2 Minutes in a Day, therefore the Earth 

will 
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7 will appear from the Sun to recede from 


Saturn 57 Minutes8 Seconds. 

Then ſay, as 57 Minutes 8 Seconds is 
to 360 Degrees, ſo is one Day to a 4th 
Quantity, which is 378 Days, or one 
| Year and 13 Days, the Time between 
two Conjunctions or Oppoſitions of the 
Sun and Saturn according to their Mean 
Motions. 

By the ſame Method we find that the 
Time between two Conjunctions or Op- 
poſitions of the Sun and Fupiter, is one 
Year and 33 Days, and that of Mars 2 
| Years and 50 Days. 

The Ecliptick being that Path which 
the Earth deſcribes about the Sun, or the 
apparent annual Motion of the Sun about 
the Earth, is taken by Aſtronomers as the 
Standard to which the Planes of the o- 
ther Orbits are judged to incline: And 
the Right Line, which paſſes thro' the 
Sun, and is the common Section of the 
Plane of the Orbit with the Plane of the 
Ecliptick, is call d the Line of the Nodes, 
of that Planet, and the Points where the 
Orbit of the Planet cuts the Ecliptick, are 
called the Nodes. Thus (Fig. 8. Plate 5.) let 
T AB C be the Plane of the Earth's Orbit, 

O infinitely 


N * 
0 + 
*Y 
13 N 
i . 
7 
1 
1 
14 - 
* 
i 
1 
[ 
14 | 
is 
9 { 
1 
| | 
4 - 
I 
i 


Swe. ug at - ee eb cw i tf ao. SSR TS - 
- 2 . — 4 PEP — = * 
* — 
ol 


[1997 
infinitely produc'd, N P n the Orbit, of 


any Planet interſecting the Plane of the 
former Orbit, or Ecliptick,in N and n Which 


are the Nodes of that Planet. 

So as that if one Half, N n, of that 
Orbit, be ſuppos'd above the Plane of the 
Scheme, and the other n p N, below it, 


which makes it look like an Ellipſe, the 
right Line Nn, joyning the Nodes, be- 


ing the common Section of the Plane of 
the Orbit of the Planet, with the Plane of 
the Ecliptick, is the Line of the Nodes. 

The Planes of the Orbits of the Planets 
are inclined to the Plane of the Ecliprick 
in the following Manner, viz. the Orbit 
of Saturn makes an Angle 2? Degrees, 7u- 
piter 1, Mars almoſt 2®, Venus about 
37 — 1 almoſt 7% And theſe Inclina- 
tions are call'd the Heliocentrick Latitudes 
of the Planets, and 1s repreſented in Fig, 
8. by the Angle POL, ſuppoſing the 
Line PL to be perpendicular to the Plane 
of the Ecliptick. And this Heliocentrick 
Latitude will tbe continually Increaſing till 


it come to the Point X, which is call'd the 


Limit or utmoſt Extent of it, and then 
it will decreaſe till it come to nothing in 
n, after which it will increaſe till it come 


| 9,7 
to p: And laſtly will be decreaſing till the 
Planet come to be in W. 

The Geocentrick Latitude of the Pla- 
nets, or their Diſtance from the Ecliprick 
as they are ſeen from the Earth, depends 
much upon the Poſition and Diſtance of 
the Earth: for, where the Heliocentrick 
Latitude continues the ſame, yet accord- 
ing to the various Poſitions, the Earth 
may have the viſible Latitude of a Pla- 
net ſeen from thence will be various; 
for, let TtB Fig. 9. be the Orbit of the 
Earth, and 9 N nthe Orbit of the Planet 
Sh. Suppoſe Mars in J, and the Earth 
in T, ſo that d may be obſerved in Oppo- 
ſition to the Sun, and from Mars let fall, 
on the Plane of the Ecliptick, the Per- 
pendicular 9 E, this Line will ſubtend the 
; Angle TE, the . vi/eble Latitude. But 
if the Earth was in t, ſo that Mars was 
ſeen in Conjunction with the Sun, its vi/e- 
ble Latitude would be the Arch which 
meaſures the Angle & t E, which is much 
Teſs than the Angle d T E, and nearly in 1 
the Proportion as the Diſtance T g, is to 
the Diſtance t t g. | 
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Ceocentrick Latitude) is meaſured by the 


Angle 2 TE, the right Line ? E being 
made perpendicular to the Plane of the 


Ecliptick. If Venus be ſuppos'd to continue 


in 2, and the Earth to be at t, in which 


Suppoſition Venus is direct, and furtheſt off 


the Earth; the Geocentrich Latitude of 
venus will be the Angle ? t E, leſs than 
2 TE, almoſt in the Ratio of T ? to t è, 


tho' the Ileliocentrick Latitude of Venus 


be in both Caſes the ſame. 

And what has been now ſaid of Venus, 
is alſo true in Mercury; conſequently all 
other Circumſtances being alike, the La- 


fitude of the inferiour Planets is greater 


when they are Retrograde and neareſt the 
Earth; leſs, when direct and fartheſt off, 
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SRC r. 


Of the Phaſes and Motions of 
Zhe Secondary Planets. 


H E Primary Planets have the Sun 

which they regard as a Center for 
the Regulator of their Motions, but 
the Secondary Planets turn round their 
reſpetive Primary Ones as Centers: So 
the Moon, the Earth's Satellite, 1s kept in 
our Neighbourhood, by a natural Pro- 
penſion or Gravity towards its Center, by 
the Means of which, it is conſtantly turn— 
ed out of a rectilinear Courſe, and 1s obli- 


ged to perform its Revolution round the 


Earth in 27 Days 75 Hours : And moves 
from Weſt to Eaſi the ſame Way as the 
Earth does, from A . B C, Oc. 
Fig. 11. Plate 6. 

The Plane ofthe Moon's Orbit does not 
coincide with the Plane of the Ecliptick, 
but is inclined to it by an Angle of about 
5 Degrees, and the common Interſection 
of theſe Planes is the right Line 888, the 

| Points 
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Points ges where the Orbit of the Moon 


interſects the Plane of the Ecliptick, are 
called the Nodes of the Moon. So that the 
Orbit of the Moon is to be conceived as 
Half above and Half below the Plane of 


the Ecliptick, the former d A & to the 


North, and the latter 88 K © towards the 


South, which makes it appear in the Fi- 


gure of an Ellipſe. 
The Line of the Nodes does not eng 
keep the ſame Poſition, but is moved back- 


ds viz. $2, through G F, Oc. and 83 


thro' C B,e*c. contrary. to the Order of the 


Signs compleating a Revolution in about 


19 Years, from whence it's certain that 
the Moon can never be found in the Ec- 
liptick above twice in its monthly Courſe 
namely, when it is in the Nodes or &, 


all the reſt of the Time it is either on the 


North or South Side of it, and the Lati- 


tude of the Moon (that is, her Diſtance 


from the Ecliptick) is meaſured by the 


Angle in which the right Line connec- 


ting the Center of the Moon and Eye, is 


inclined to the Plane of the Ecliptick, a- 
greeable to what was ſaid concerning the 


— — — 


primary Planets, 
6 Beſides, 
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Beũides the Moon, like the other primary 
Planets, being an opaque, rough, Spheri- 


cal Body, reflecting back the Suns Rays 


falling upon it, that Half of the Moon's 


Body, which is turned towards the Sun, 


is illuminated by him, whilſt the other 
Half, which is oppoſite, is involved in 
Darkneſs; but the Face of the Moon, that 
can be ſeen by the Inhabitants of the Earth, 


is that which is turned toward the Earth, 
and therefore according to the various Pofi- 
tion of the Moon in reſpect of the Sun and 
Earth, we. do obſerve different Illuminations; 


one time a larger, at another time a leſſer 
Portion of the illuminated Surface is to 
be ſeen; ſometimes there is no Part of it 
viſible, and ſometimes we ſee the whole, 
and ſee the Moon with her full Face: For 


the better underſtanding of this Matter, 
we will explain it by Fig. 13. Plate 6. In 
which let S repreſent the Sun, T the 


Earth, RTI a Portion of the Earth's. 
Orbit, which it deſcribes in its annual 


Comrſe round the Sun. 
Let ABCDEFGH be the Orbit of 


the Moon, in which the turns round the 


Earth in the Space of a Month from the 
sf -towards the 8 
When 
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Wha the Moon is in A, the Point of 
its Orbit oppoſite to the San, all the illu- 
minated Face of the Moon will be turned 


towards the Earth, and be viſible by its 
Inhabitants, and then the Moon is ſaid to 


be full, and ſhines all Night long; andin 


reſpec of the Sun, ſhe is ſaid to be in Op- 
poſition; for the Sun and Moon are ſeen 
in oppoſite Parts of the Heavens, the one 


riſing in the Eaſt when the other ſets in the 


Weſt. When the Moon comes to B, the 
whole illuminated Di MP N is not turn- 


ed towards the Earth, there being a Part 


of it MP, not to be ſeen by us, and then 


the viſible Illumination will be different 


from a Circle, and the Moon will appear 


Gibbous, ſuch as 1s marked in B Fig. 12. 


Plate 6. 


The Moon arriving at C, where the An- 


gleCTS is nearly right; there, only one 


Half of the illuminated Part, is turned to- 
wards the Earth at T, and to be ſeen 
from thence, and then we obſerve a Half 


Moon as in C, and then ſhe is ſaid to be 
 HiſſeSed or Dichomoti ſed, that is, cut in 


Halves. In this Poſition the Sun and Moon 


e removed one fourth Part of a Circle 


P from 
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from each other, and the Moon is ſaid to 
be in her Quadrature. 

The Moon going forward to D, the Face 
of the Moon turned towards the Earth, is 
for the moſt Part in Darkneſs, the Portion 
MP, of the illuminated Face M N, being 
turned from the Earth, the Circle bound- 
ing Light and Darkneſs with the Circle 
of Viſion, doth form two ſmall Angles, 
and will look like what we call Horns, 
and the Phaſes ſeen from the Earth will 

appear as in D, Fig. 1 2. Plate 6. 
When the Moon is come to the Point 
E, or in Conjunction with the Sun, all the 
enlightened Half will be turned from the 
Earth, and conſequently the Moon will 
be entirely dark, and become a New 
Moon, ſoon after it will appear at F, and 
ſhew its Horns, which are always turned 
from the Sun. Afterwards, being up- 
on the Increaſe, it will appear a Half 
Moon at G, then Gibbous at H, and re- 
turns again to A, where it appears again to 
be full, to the Earth at T. 
Tho' the Time of the Moon's Revolu- 
tion about the Earth be but 27 Days 
i Hours, which is called a periodical. 
I Month: Yet, by a Month, or entire Lu- 
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nation, is commonly underſtood all that 


Space of Time that is ſpent from one New 


Moon to the next following, and is called 
a Synodical Month, and is greater than a 


Periodical Month, becauſe during the 


whole periodic Month, the Earth it ſelf, 


together with the Moon its Attendant, is 
advanced almoſt a whole Sign towards 


the Eaſt, ſo that the Point of the Orbit, 


which in the former Potition was placed 


in a right Line joining the Centers of the 


Earth and Sun, is now more Weſterly, and 
therefore when the Moon 1s again at that 


Point, it will not be ſeen in Conjunction 


with the Jun, for let AB (Fig. 13. Plate 


6.) repreſent a Portion of the Orbit of 


the Earth, and when the Earth is at 153 


ſuppoſe the Moon in L, and proceeds in 


deſcribing its Orbit LAC; the Earth 
in that Time is carried from Þ tot, 27 
Degrees forward in its Orbit, and the Or- 


bit of the Moon is in the Poſition la c d, 


and the Point of the Orbit L, is now in 
the Line t I, parallel to the former 


vs - 


Hence it is plain, that when the Moon 


is come to l, having deſcrib'd its whole 


Orbit; that it is not arrived at a Con- 
P 2 junction 
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junction with the Sun, but muſt ſtill go 


farther, and move through the Arch 
IM, before it can get between the Earth 
and the Sun, which is an Angle of 27 De- 
grees, and becauſe the Earth is ſtill going 
forward, therefore it's required that the 


Moon deſcribe an Arch greater than 1 M. 
to be in Conjunction with tlie Sun; fo 
that a Synodical Month conſiſts of 29 
Days 124 Hours, that is, the Time the 
Moon takes to finiſh an intire Lu- 


nation, and all the various Changes of its 
Appearances. 


Obſervations have diſcovered tous, that 


the Moon is conſtantly changing her Diſ- 
tance from the Earth, which ariſeth from 


the Elliptick Orbit, which ſhe deſcribes 


about the Earth, as (ABC D, Fig. 14. 
Plate 6.) having the Earth in one of its 
Focus's at T, it's plain, that when the 
Moon is in C, it is neareſt the Earth, and 
is then ſaid to be in Perigee; and in Apo- 


gee when in A, that is, when furtheſt re- 


moved from the Earth. 


The ſame Face of the Moon is always 
turned towards us, which arifeth from her 
Motion where with ſhe turns round her 


Ain, 
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_ Saturn and Jupiter bright and full; when 
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Axis, in the ſame Time that ſhe moves 


3 the Earth in her Orbit. 

When there are no Clouds in our Air, 
the Moon conſtantly appears with the 
ſame Luſtre; from which it is apparent 
that there are no Clouds, nor Vapours in 
the Moon, from whence Rain may be ge- 
nerated, for ſuch would ſometimes cover 
ſome of its Regions from our Sight, which 
we never obſerve them to do. 

It's alſo probable, that the Moon has 
no Atmoſphere to ſurround it; for the 
Planets and Stars which are ſometimes 


ſeen very near its Limb, have not their 


Light refraFed, as it is when it Pal 
through our Atmoſphere. 

The other Secondary Planets (vis. $a: 
turn's five Satellites, and Jupiters four) 
like our Moon, do always accompany their 
Primary Planets i in their Circuits round 
the Sun, and in the mean Time they per- 
form their proper Revolutions about 
their Primary Planets, and therefore they 
will have the fame Phaſes and Figures 


when viewed from Saturn and Jupiter, 
that our Moon ſhews us. When they are 


in Oppoſition to the Sun, they appear to 


they 


1100 


they come to Quadrantal Diſtance, they 
look like Half Moons; before the Con- 
junction, they ſhew themſelves in Hornd 
Figures, and when they come to be joyn- 
ed in the ſame Line with the Nun, they 


totally diſappear. 


To explain the 8 of the Satel- 
lites, let ABT (Fig. 15. Plate 6.) re- 
preſent the Orbit of the Earth, S the Sun, 
and let x y be a Portion of Jupiters Or- 
bit, in which, let Jupiter be in , the 
Center of his four Attendants ; theſe Sa- 
zellites or Moons, when they deſcribe the 


ſuperiour Parts of their Orbits G H R, they 
are twice bid from us, vig. once by the 
Interpoſition of Fupiter's Body betwixt 


them and us; that is, when they happen 
to be in the right Line, which joins the 


Centers of the Earth and Jupiter: And 


again, they vaniſh and become inviſible, 
when they fall into the Shadow of * 
piter; which is, when they are in a right 
Line that joyns the Centers of the Sun 
and Jupiter, and then they ſuffer Eclipſes, 
which 1s always when they are at their 
Full, as ſeen from Jupiter. Theſe Eclipſes 


happen after the ſame manner as that of 


* — 29 N * 0 Our 
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ſerve a total Eclipſe of the Sun. 


(xxx 
our Moon, by the Interpoition of the Earth 
between the Sun and it. 


When Jupiter is to the Eaſt of the Sun, 
and is ſeen in the Evening after Sun ſet. 


ting, they are hid behind Jupiter, be- 


cauſe of their viſible Con junction with him 


before they fall into his Shadow: and 


their ſecond diſappearing is in the Eclipſe 


upon their entering the Shadow. 


And when Fupiter is more Weſterly than 


the Sun, and is only ſeen in the Morn- 


ing, then they fall into Jupiters Sha- 


dow at H, and are eclipſed before they are 


hid behind his Body at P. But when 
theſe Moons have a retrograde Motion; 
that is, when they are ſeen to go Weſt. 
ward, and deſcribe the inferiour Parts of 
their Orbits, then they only diſappear at 
I, when they can't be diſtinguiſhed from 
the Body of Jupiter. 

When the Satellites ſeen from the Sun, 


are in their inferiour Conjunction with 
Jupiter, or as ſeen from Jupiter, in Con- 


junction with the Sun, their Shadows will 


fall upon Jupiter, and ſome Part of Ju- 


piters Disk will ſuffer an Eclipſe, and a 
SpeFator within the Shadow would ob- 
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Lees 
All the Planets Secondary as well as Pri. 
mary, obſerve a wonderful Harmony, and 


Proportion to one another in the Times 


they take to finiſh their Revolutions, for 


the nearer any Planet is to the Sun (or to 
the Center of his Motion) the ſooner does 
he finiſh his Circulation, and his Motion 


is the quicker ; and in this there is a con- 
ſtant and immutable Law, which all the 


| Bodies of the Univerſe inviolably obſerve 


in their Revolutions, vis. 
That the Squares of their Periodical 
Times are as the Cubes of their Diſtances 


from the Center of their Orbits, about 


which they perform their Motions regu- 
larly. 


are as in the following Table. 


Now their Periods and Mean Diſtances 


The Periods. Mean Diſtances. 
_—_— _ ͤ 
h 10759 6 36 26 953800 
” 4333 12 20 3s 520110 
8 $86 | 23 27 30 152369 
9365 5g 49 20 ' iceocc 
2 224 16 49 24 72333 
87 23 15 533 38710 
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By making Tryal it will appear, that 


the Square of Saturn's Periodical Time, is 


to the Square of Fupiter's, as the Cube 
of Saturn's Diſtance from the Sun, is to 
the Cube of Fupiter's Diſtance ; and as 


the Periodical Motions of the Planets are 


regulated by one general Law, ſo they 
are likewiſe retained in their own Orbits, 
after an uniform Manner by one Sort of 


Force, which makes them tend to the 


Center of their Orbits, and {is thence cal- 
led the Centripetal Force, or in a Word, 
Gravity; for which we are indebted to 
the incomparable Sir Iſaac Newton, he 
having demonſtrated, that any Body when 
put in Motion, will move Uniformly in 
a ſtrgit Line, if not hindred, by which 
it appears, that any Planet would fly out 
of its Orbit in a right Line (which is a 
Tangent to its Orbit) was it not acted up- 
on, or pulPd back and retained in its Os. 
bit, by Gravity, in which appears the 
Excellency of the Copernican Syſtem above 
any other; for as much as this Syſtem may 
be preſerved by Gravity alone, uniformly 


_ Propagated through the Univerſe; where- 


as all the other Jyſtems require ſome 
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one or more) other Forces, beſides that 
of Gravity. 
And ſeeing all Bodies a& upon one ano- 
ther according to the Quantity of Mat- 
ter they contain, it will appear from the 
following Table, that the Sun, which is 
116 times bigger than all the Planete put 
together, muſt be the Body to which the 
other Planets gravitate, or the Center a- 
bout which they perform their Motions, 
and by whom they are retained in their 
Orbits. 
The Diameter of the Sun is to the Pla- 


nets Diameters nearly in the Proportion 
repreſented in the following Table. 


Saturn, 137 

" The Diameter Jupiter, 1181 
of the Sun is to] Mars, 4 as 3 6 
the Diameter of) T he Earth, — 12 
Fat, © _— 12 

LMercury.! 1 4 


And 
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11 
And becauſe Spheres are to one ano- 
ther as the Cubes of their Diameters, 


Isaturn, RR. 
The | Fupiter, - mM 


5929711 

Sun Mars, } 1000000000 , - 216 
will The Earth, is to 1728 
be to | F enus, -4 1728 
| Mercury. |} 4. 


The Quantity of Matter in Saturn is 
2400 times leſs than the Matter of the 
Sun; Jupiter, the biggeſt of all the Pla- 
nets, the Matter that compoſes his Body 
is 1033 times leſs than the Matter of the 
Sun : But our Earth, if compar'd with 
the Sun, is but of a very ſmall Magni- 
: tude, and not bigger than a Phyſical Point, 
pier it is 500000 times leſs than the Sun, 
Jupiter is about 2coo times bigger than 
our Earth, Venus is of the ſame Magni- 
tude withjour Earth, but Mars and Mer- 
cury are leſs than our Earth. 
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Of the Annual Motion of the 


EAR TE. 


HE Earth which we inhabit, is 
one of thoſe Planets which moves 
round the Sun, performing its Revolution in 


the Space of a Lear, or 365 Days, 5 Hours, 
and 49 Minutes, and at the ſame time turns 
round its own Avis every 24 Hours. 


To explain the Annual Motion of the 
Earth, Let A BCD, &c. Fig. 16. Plate 
7. repreſent the Orbit of the Earth. in 
which it is carried from Weſt to Eaſt in 
the Compaſs of a Year, and Y, 8, I, G&c. 


the apparent Annual Path of the Sun a- 


mong the fixed Stars, which let be divided 
into 12 equal Parts, and the ſeveral Lines 


SA, SB, SC, &c. being drawn, will di- 


vide the Orbit of the Earth into 12 une- 
qual Parts. 


A Speltator 


3 
+ BW 
2 ** 
F 
1 
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1 
A Spe@ator in 8 (the Sun) obſerving 


the Earth in A, it will appear to him a- 
mong the fixed Stars, viz. Y, and in its 


Mean Diſtance from the Sun, the Earth 
moving forward in its Annual Motion from 


Ato B, and from B to C and D, the Spec- 
tator in 8, will ſee the Earth move for- 


ward among the fixed Stars from Y to &, 
from & to H and , in which Point it 
will appear in its Perihelion, or neareſt 
Diſtance from the Sun; and the Earth 


continuing to move forward in its Orbit 


from D, through DEF, the Obſerver in 
8, will ſee it deſcribe in that Time, the 
ſucceeding Quadrant of the Ecliptick 


that is, , &, M, and in = will ob 5 


the Earth again in its Mean Diſtance from 


the Sun. Alſo while the Earth paſles 


through G HI, the Obſerver will ſee it 


among the Stars =, i, 7, and at K the 


Earth appears then in its Apbelion or in its 
greateſt Diſtance from the Sun, and ſo 
continues to move through KLM, which 


makes it appear from 8, to be with the 


Stars VS, , “, which brings it to Y again, 
being one intire Revolution round the 
Sun. 


The 
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The Speckator having viewed the An. 
nual Motion of the Earth from the Sun, 


the Center of that Motion; let us now 


bring him from thence to our Earth, and 
let him be carried by it round the Sun, and 
let us imagine the Earth in G, the Spec- 
tator ſees the ſame Face of the Heavens, 
and the very ſame Conſtellations, as we 
have ſaid Liter, he did while he was in 
the Sten, the only Difference will be, that 
as before he imagined the Sun in the Cen- 


ter, and the Earth in the Heavens, he 
will now ſuppoſe the Sun in the Hea- 


ven. and himſelf with the Earth at Reſt 


in the Center; and the Obſerver being 


carried along with the Earth, and partak- 
ing of the Annual Motion common to them 
both, he will obſerve all the Parts of the 


Earth and all the Bodies fixed on its Sur. 
Face, to keep the ſame Diſtance with re- 


ſpect to one another, and to his own Eye, 
and therefore he cannot by his own Eye, 
perceive either his own Motion, or that of 
the Earth. But obſerving the Sun, when 
the Earth comes to K, he will ſee the 
Sun with the Stars S, and will perceive 
that he has chang'd his Place among tlie 
Sars, and that he has moved from Y to 
© 


( 119 ) 
x and? T to S, and while the Earth goes on 
in its Progreſs to M, the Sun will be ſeen 
from thence to have moved through the 
Signs S, A, W; and again, while the Earth 
deſcribes the Semicircls ABCD E R, the 
Sun will appear to have moved in the 
concave Surface of the Heavens through 
the ſix Signs =, n, 2, ., , and x, and 
therefore an Inbabitant of the Earth ob- 
ſerves the Sun, which is really immovea- 
ble, to go through the ſame Circle in the 


Heavens, and in the ſame Space of Time 
that a SpeFator in the Sun would ſee the 


Earth deſcribe that Circle. Hence ariſes 
that apparent annual Motion of the Sun, 
by which it is obſerved to go forward 
every Day by little and little towards the 
Eaſtern Stars. So that any Star near the 
_ Ecliptick that riſes when the Sun riſes, 
after ſome Days the Star will riſe before 
the Sun, the Sun having got to the Eaſt. 


ward of it; So likewiſe a Star that is ſeen 


after the Sun ſets at a confiderable Diſ- 
tance from him, in the Space of ſome 
few Days, will ſet with the Sun; and 
after that, will riſe before him in the 
Morning, and ſet before him at M ight. 
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The Revolution of the Earth 3 the 
Sun is not Circular, for the great Kepler 


by a moſt certain and infallible Method 
of Reaſoning, has ſhewn, that the Motion 


of the Earth (as of all the other Planers) 


is performed in an Ellipſe, having the 


Sun in one of the Focuſſes, and that its 


Motion in this Ellipſe is really unequal, 


ſometimes quicker, and ſometimes flower ; - 
and that according to its Diſtance from 
the Sun. 

The Axis of the Pllipſes A p ( Fig: 
17. Plate 7.) is called the Line of the Ap- 
ſides; the Point A, is termed. the Apbe- 
lion, and P, the Perihelion; and S C the 
Diſtance between the Sun in the Focus 
and the Center, is called the Excentricity. 
If from the Center C, there be erected 
upon the Axis the Perpendicular CE, 
meeting with the Qrbit in E, and there 
be drawn from the Focus the Line SE, 


this Line is call'd the Mean Diſtance of 


the Planet from the Sun, which is equal 
to half the Axis, it exceeding the ſhorteſt 
Diſtance S P, as much as the longeſt Diſ⸗ 


tance 9 A exceeds " 


In 


1 

In the Orbit of the Earth, the Excentri- 
city 8S C is only 17 of ſuch Parts as SE 
the Mean Diſtance conſiſts of 1000. 
The Motion of the Earth is not at all 
equal, yet it is regulated by a certain im- 
mutable Law, from which it never devi- 
ates; which is, that a Line or Ray drawn 
from the Center of the Sun to the Cen- 
ter of the Earth, does ſo move, that it 


deſcribes an Elliptick Area about the Sun, 


always proportional to the Time: And 
this Law holds in all the Primary Pla- 
nets: Thus, let the Planet be in A, from 
whence, in a certain Time, let it go to B, 


the Space or Area; the Ray S A, deſcribes 


the Figure ASB; again, when the Pla- 
net comes to P, from which Point, ſup- 
poſe it to move through the Arch PD 


in the ſame Space of Time that it did 


thro' the Arch AB, which Arches mult be 
- unequal, and nearly in a reciprocal Pro- 
portion to their Diſtance from the Sun, 
becauſe of the equal Areas; the Arch P 
D muſt be ſo much in Proportion greater 
than the Arch AB, as SA is greater than 
S P. This Law is ſufficiently demon- 
firated by the moſt learned Kepler, and 


unto this his Invention all the Aſtronomers 
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( 111 
3b now give their Aſent; for there is no 


other Rule, which ſo well ſatisfies for all 


the Appearances of the Planets Motions. 

The Earth being fartheſt from the Sun 
in our Summer, (as appears by Fig. 16. 
Plate 7.) ſo that when the Sun appears in 
Cancer, the Earth is in K, its greateſt Diſ- 
tance from the Sun, it may be asked, 
Why the Earth grows warmer while it is 
ſtill removing farther from the Sun: And 
again, in the Winter, Why it ſhould be 
cold, notwithſtanding its nearer Acceſs to 


him? To anſwer which, 'tis to be obſerv- 


ed that rhe Sun being low in the Horizon 
all the Winer,the Beams paſs thro' a much 
greater Quantity of Air, or is deeper im- 
merſed in our Atmoſphere in Winter than 
in Summer, when the Sun approaches 
nearer to our Vertex; and the Difference 


is ſo very great, that when the Sun is near 


the Hcrigon, we can look upon him with- 


out hurting our Eyes, the Force of the 


Rays being broke by the Reflection on, 


and Refraction by ſo many Particles of | 


- the denſer Air. 


Another Cauſe which produces the Va- 


riety of Seaſons is, that in Summer the 
oy _ longer than the Night, we re- 


| ceive 
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ceiye a greater Quantity of Heat from the 


Sun, than can be removed in the ſhort 


Night; and this Heat encreaſeth with the 


Length of the Day, and continues ſo to do 
after the longeſt Day, till the Sun return 
almoſt to the Equator. 

The Inhabitants of the other Planets, 


will obſerve ſuch Motions in the Sun, as 


we do from our Earth, vis. 


An Inhabitant of Jupiter will think 


that the Sun turns round their Earth in 


12 of our Years ; that Circle, which the 


Sun, by his Annual Motion appears to 


hos to deſcribe, is not the ſame with 


our Ecliptick, by reaſon of the Latitude 
of Jupiter. And for the ſame Reaſon, 


the Sun ſeen from Saturn will appear to 


move in another Circle diſtin& from either 


of the former, finiſhing his Revolution in 


about 3o of our Years. 1 

Alſo, from Mars, he will appear to 
deſcribe a Circle, different from ei- 
ther of the former, in two of our Tears; 
Since it is impoſſible that the Sun can 


have all theſe Motions really in itſelf, 


and there can be no Reaſon given why any 


of them ſhould belong really to the Sun 
R 2 more 
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( 234-3 
more than the reſt: We may therefore 
reaſonably affirm, that there are none of 
them real, but that they are all apparent, 


Aud ariſe from the Motions of the reſpec- 
1 tive Planets, 
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SzcT. IK 


Of the Inequality of Days and 
Nights. 


TOO explain the Variety of the Days 

and Nights, and the Seaſons of the 
Year; ſuppoſe the Earth in * (Fig. 18. 
Plate 7.) in its Orbit, carried from Weſt 
to Eaſt, revolving at the ſame time about 
its own Axis in twenty four Hours from 
Weſt to Eaſt, P will repreſent the North 
Pole, and O the South, E Q the Equa- 
tor, whoſe Plane is inclined to the Plane 
of the Ecliptick by an Angle of 23 De- 


grees. It is plain, if the Karth be in 4. 


ries or Libra, where the Rays joyning 
the Sun and Earth's Centers, cut perpen- 
dicular its Axis P O, the Sun will appear 
in the Equinoctial Circle, and conſequently 
declines neither to the North or South Pole, 
but ſeems to ggſcribe in its diurnal Moti- 
on, the Egualbs itſelf: In which Situation 
the Illumination of the Earth made by the 
Sun, extends it ſelf to both Poles P _ : 
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The Axis P O, which in this Caſe re- 


preſents the Horigon; or that Circle 


which ſeparates the illuminated from the 


darkened Hemiſphere, divides the Equa- 
zor and all its Parallels equally: And 
therefore any Parallelof the Equator being 
Carried round by 'the equal Diurnal Mo- 
tion, is as long in the Darkneſs as in 


the Light ; that is, the Day and Night 


will then be. equal all over the Earth , 


for Example, let LN repreſent the Par- 


allel of Latitude for Londou, *tis plain, 
that the ſaid Parallel is equally divided 


by the Circle, feparating the enlightened 


from the darkened Hemiſphere, conſe- 
quently the Diurnal Arch is equal to the 


Nocturnal. 


Suppoſing now the Earth at n, the Rays 
of the Sun Sm will not be perpendi- 
cular to the Axis of the Earth P O, but 
will meet with the ſame in ſome other Pa- 
rallel, which will be between the Equator 


and the Tropick of Cancer; for the Earth 


in its Annual Motion being removed from 
"© the Sun 

will then appear to have 10 

Northern Declination equal to the Arch of 


the Meridian Ex, theretore the Ray of the 


SUN 


egrees of the 
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Sun will not meet with the Earth at E, 
the Equator but in x, from which Point 
draw x B parallel to the Equaror, it will 
repreſent the Parallel, which the Sun 
appears to deſcribe for that Day, by the 
Diurnal Motion of the Earth. 

The enlightened Hemiſphere being al- 
ways 90 Degrees on each Side of the Cir- 
cle the Sun appears to deſcribe, he ſhall 
then ſhine to y, 10 Degrees on the other 
Side P the North Pole, and tou, 10 De- 
grees ſhort of O the South Pole, and de- 
ſcribing a Circle parallel to the Equator 
at the Diſtance Q y, the whole Tract be- 
twixt that Circle = the North Pole P. 
ſhall have the Sun ſtill in View, and conſe- 
quently continual Day; it's plain that the 
like Space lying betwixt the Circle U a 
and the South Pole O, ſhall have conti- 
nued Darkneſs; the Circlely u will repre- 
ſent the Horizon, being perpendicular to 
the Ray of the Sun S x: But in this Po- 
_ ſition, all the Parallels betwixt the Equa- 
tor and the Circle y m towards the North 
Pole, are cut by the Circle y u bounding 
Light and Darkneſs into unequal Parts, 
the largeſt Parts of theſe Circles remain- 
ing in the Light, and the ſmalleſt 1 in Dark- 


neſs; 


— — — 2 — 
— — . 
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neſs + But thoſe Parallels that are toward 
the South Pole, as far as the Circle u a, have 
their greateſt Portions: in Darkneſs, and 
the leaſt in Light ; and the Difference 
of theſe Portions will be greater or leſs 
according as the Circles are nearer to the 
Pole or to the Equator : Thus,in the Par- 
allel of London LN, the Diurnal Ark is 
repreſented by L c, and the Nocturnal by 
cN; in which Caſe the Diurnal Ark is 


greater than the Nocturnal to all thoſe on 
the North Side of the Equator. 


In like manner, the Earth being at 2, 
the Point of its greateſt Southern Decli- 
nation, the Sun will then appear to the 
Northward from the Equator 23 Degrees 
29 Minutes equal to the Arck of the Me- 
ridian E S, and the Ray of the Sun 8 
ſhall meet with the Earth's Surface in S, 


from which a Line drawn parallel to the 


Equator, will repreſent the Parallel which 
the Sun appears to deſcribe for that Day 
by the Diurnal Motion of the Earth, 


which Circle is calld the Tropick of can. 
cer; and by the Revolution of the Eartn 


round its Axis, all the Points of the Par- 
allel > S, will paſs directly under the 


Point S S, therefore will be directly under 


S the 
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the Sun, and the Sun will be Vertical 
to all the Inhabitants that are under the 
Trgpick of Cancer, when he comes to their 
1 Meriaians. 
While the Earth is in this Poſition, it 


is manifeſt, that the Circle which bounds 


_ Light and Darkneſs reaches on the other 
Side of the North Pole P to p, but falls 
ſhort of the South Pole, O, and reaches 


no farther than u; through ny, and u s 
let two Parallels of the Equator be deſeri- 


bed, theſe two Circles are called the Po. 
lar Circles, and while the Earth is in 2, 
all that Trad of the Globe, that is includ- 
ed within the Polar Circle n y, continues 
in the Light, notwithſtanding the Revo- 


lution of the Earth round its Axis, and 


the Inhabitants there enjoy a continued 
Day. On the contrary, thoſe that lie 
within the oppoſite Polar Circle U S, re- 
main in Darkneſs, having all Night 
without any Day. 
It is likewiſe manifeſt, that all the Par- 
allels between the Equator E Q, and the 
ArTick Circle ny, are cut by the Horizon 
yu into unequal Parts, the longeſt re- 
maining in Light, and the ſhorteſt in 
8 Thus, the Parallel of London 
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LN, the Aræ Le repreſents the . 
and cN the Nocturnal Arch, therefore 


in this Poſition of the Earth, when the 
Sun is in , the Inhabitants of the Nort h- 


ern Hemiſphere will have their Days at the 


longeſt, and their Nights the ſhorteſt, and 


the Seaſon of the Lear, will be Summer: 


But all thoſe on the South Side of the E- 
quator, will have their Nights the longeſt, 
and their Days the ſhorteſt, becauſe the 
greateſt Portion of their Parallels are in 
Darkneſs, and their leaſt in the Light , 


the Seaſon of the Tear to them, at that time 
will be inter. And in every Place, the 


Length of the lo ngeſt Days are greater, 
according as the Place is farther removed 
from the Ejuator, and comes nearer to 
the Pole, 

Alſo we ſee, that from the Time of the 
Sun's being upon the Equator at E, to the 
Time of his greateſt Declination at S, the 
Sun has been continually in View of P 
and O has been ſtill in Darkneſs; that 
is, for the Space of three Months, anſ- 


wering to the three Signs , ©, U: Alſo 


the Pole P, has the Sun ill 3 in View du” 
ring the following Months, while he de- 
ſcribes the three Signs © „a, M; for all 

this 


CE CES 
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this while he is on the North Side of the 
Equator: And the Circle bounding Light 
and Darkneſs falls on the other Side of the 
North Pole, but ſhort of the South; ſo that 
the Inhabitants of the North Pole (if there 
be any) have their Day half a Tear long, 
and thoſe of the South Pole half a Year 
Night, viz. from March 10. to Septem- 
ber the 13th, and on the contrary, when 
the Sun is to the South of the Equator. 
It's evident, that of all the Parallels, 
there is only the Equator which is always 
cut into equal Parts by the Circle bound- 
ing Light and Darineſs, being both of 
them great Circles; therefore it's only the 
Inhabitants of the Earth that live under 
the Equator which have their Days con- 
ſtantly equal to their Nights throughout 
the whole Tear. 
| While the Earth goes forward from 
V by and e to , during which Time, 
the Sn ſeems to move through the Signs 
S, & and M; and returns towards the E- 
quator till at laſt at = the Sun appears in 
the Equator of the Heavens, becauſe at 
that Time the Plane of the Earth's Equa- 
Tor produc'd does paſs through the Center 
: of the Sun, making the Days and Nights 
1 e 
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over all the Earth equal; and now again 


the Extremities of eien reach to 
both Poles. © a 


The Earth moving forwards thro the 


Signs Y, 8, and Ti, the Sun will appear 


in the mean while to go thro' =, n, and 


, and to decline gradually from the E- 
quator towards the South Pole, till at laſt 


the Earth being in &, and the Sun appear- 


ing in , all the Phenomena will happen 


to the eee of the Southern Hemi- 


ſphere, as happen'd to them of the North. 


ern, when the Earth was in V, and what 
ha opened to them of the Southern Hemi- 
ſphere, while the Earth was carried thro? 


v3. = and X, will now happen to themof 


whe No . while the Earth is carried | 


thro , \, N, and the Sun will ſeem to 
move through w. =, and d, coming again 
to the Equator in Y , compleating the Year: 


And the Sun will cauſe the ſame Phenome- 


na of Day and Night, the former decrea- 
fing, the latter increaſing to the Inhabitants 


of the Southern Hemiſphere as it did to the 


Inhabitants of the Northern Hemiſphere, 
while it went thro' the oppolite Signs. 
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Of the Eclipſes of the S UN 
and MOON. 


per Earth being an Opaque Body, 
A andenlightened by the Sun, it caſts a 
*Shadaw towards the Space opppoſite to the 
Sun; and becauſe the Figure of the Earth 
Is Spherical, the Figure of the Shadow 
would be Cylindrical; if the Earth and 


Sun were of equal Bigneſs, as in Plate 8. 


Fig. 19. or if the Earth were bigger than 
the Sun, the Shadow would have the Fi. 
| gure of a Cone, which had loſt a Piece of 
its Top or Vertex, and the farther off from 
the Earth would be the thicker, as in (Fig. 
20. Plate 8.) And in both theſe Caſes the 
Shadow would be infinitely extended,and 
would involve; ſometimes 'the Planets 


Mars, Jupiter and Saturn within it, when 


they come to be in Oppoſition to the Sun, 


but this is never obſerved ;, and thereſore 


the Sun muſt be greater than the Earth, 
whole © Shadow muſt be of a Conical Fi- 
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| gure, and terminate in a z Point, as in Fi 's 
21. Plate 8. 

This Shadow of the Earth muſt always 
be in the Plane of the Ecliptick; ſince 
both Sun and Earth are always there. If 
at any time, when the Moon is in Oppoſi- 
tion to the Sun, ſhe ſhould happen to be 
in the Plane of the Ecliptick, or pretty near 
it (which will be when the full Moon hap- 
pens in or near a Node) it's evident that 
the Moon will be immerſed in the Earth's 
Shadow, and conſequently deprived of the 
Suns Light (as in Plate 9. Fig. 22.) by 
which it ſhines, that 1s, it will ſuffer an 
Eclipſe, which will be total or partial, as 
a whole, or only a Part of the Moon's 

Body enters the Shadow. 

Let the Line xy (Fig. 22. Plate 9.) re- 


preſent the Tranſverſe Section of the 
Earth's Shadow, where it croſſes the 


Moon's Orbit. Let 2 A B, be the Orbit 
of the Moon, 2 CE the Ecliptick, the 
Duration of ſome Eclipſe is found to be ſo 
long as to let the Moongo the Length of 3 
of its Diameters in the Shadow totally E- 
clipſed,which ſtay in the Earth's Shadow is 
- computed to be about four Hours, where- 

of the Moon takes one Hour from its Be- 


pinning, 
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1 135 5 
ginning to enter the Shadow, till quite 
immerſed therein, two Hours more ſhe 
continues torally dark, and the fourth Hour 
is taken up from her firſt Beginning tocome 


out of the Shadow, till ſhe is quite out of 


it And ſuch an Eclipſe is calld a Total 
and Central Eclipſe. 

Sometimes the Moon is not arrived at, 
or has already paſsd the Node, when it's 
entering the Earth's Shadow; notwith- 
ſtanding, if at that Time it be near the 
Node, it will be torally immerſed, and 
conſequently there will happen a total, 
though not a Centeral Eclipſe (as in Fig. 
23. Plateg.) for the Way of the Moon 
AB, thro' the Earth's Shadow C D, is leſs 
than the Diameter of the Shadow E F, be- 
cauſe it does not paſs thro its Center - and 
conſequently will be paſs' d through! ſoon- 
er. 

But if it be iſo far off from the Shadbw, 


as that only Part of the Moon is immer- 


ſed, as it paſſes in its Orbit (y x Fig. 24. 
Plate 9.) the Shadow P O of the Eclipſe, 
will be a partial one, and is ſaid to be of 
ſo many Digits, as there are twelfth Parts 

of the Moor” Diameter darkened. 
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Tn all theſe Caſes, in the Beginning of 

an Ezlipſe, the Moon enters the Weſtern 
Part of the Shadow with the Eaftern = 

Part of her Limb, and in the End of it 
ſhe leaves the Eaſtern Part of the Shadow 
with the Weſtern Part of her Limb. The 
Eaſtern Limb, of the Moon in its Acceſs 
to the Shadow, does not enter preſently 
into the thickeſt Darkneſs, but grows 
darker and darker as it approaches nigher 
to the Shadow, and this ariſes from the 
Penumbra, which always accompanies a 
Shadow, which is made by a Lucid Body 
that is ſeen under a ſenſible Angle, thus 
(Fig. 21. Plate 8.) xy Az, repreſents 
the Shadow (where no Part of the Sun's 
Light comes) which is encompaſs'd all 
round with the Penumbra YXPAZ, 

where only ſome Part of the Sun's Light 
1s intercepted by the Earth, and this Pe- 
numbra is more dim towards x y and z A 
the Edges of the perfect Shadow, becauſe 
fewer Rays arrive thither; the Portion of 
the Sun from which they are emitted, be- 
ing ſmaller, but leſs obſcure towards x P, 
and Z N, where more Rays can reach, and 
beyond which Limit all the Rays of the 
Sun 


| ; 


< 297 1 
Sun can come without any Hindrance at 
All. 

Some kind of Eclipſe or other of the 
Moon happens generally twice a Tear at 
leaſt, for there being 2 Nodes, in which the 
Moon's Orbit croſſes the Ecliprick, which 
move contrary to the Series of the Signs, 
and the Earth going round the Ercliprick 
every Tear, according to the Order of the 
Signs; hence it is obvious, that the Earth 

muſt meet the Moon's Nodes every Tear. 

If therefore a full Moon happens juſt at 
that Time the Moon muſt neceſſarily be to- 
tally and centerally eclipſed; and though a 
full Moon does not happen juſt as the Sun 
and Node meet, yet the Inclination of the 
Orbit of the Moon to the Ecliptick, and 
the Depth of the Earth's Shadow is ſo 
great, that tho' the full Moon is diſtant a- 
bove ten Days from the Time of the Sun's 
appearing in that Degree of the Ecliptick 

in which the Node is at that Time, ei- 
ther before or after it, and it can't be diſ- 
tant above fifteen Days, yet the Moon will 
ſcarce get clear of the Shadow, and con- 
ſequently there will be at leaſt a Partial 
Eclipſe. But if the Earth happens to 
meet a Node of the Moon, on the very 
I =... 
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Day of the new Moon, or one or two 
Days before or after, (which rarely hap- 


pens) in this Caſe the Moon will be far e- 
nough to avoid the Shadow of the Earth, 
both in the foregoing, and alſo in the fol- 


lowing full Moon, and ſo there will be no 


Eclipſe of the Moon that half Year. 
The Moon alſo being an opaque Body, 
and enlightened by the Sun, conſequent- 


ly caſts a Shadow towards thoſe Parts that 


are turned from the Sun. And if the 
Earth ſhould be deprived of the Sun's 
Light, by being immerſed in the Shadow 
of the Moon,this Phenomenon ought to be 
call'd an Eclipſe of the Earth: But the 


Obſerver of it being on the Earth, and 
the Moon (which more or leſs covers the 


Sun) not being eaſily perceived by us, the 


Defe& of Light appears to us as in the Sun 
it ſelf; and is therefore called an Eclipſe 
of the Sun, which is alſo diſtinguiſhed 


into a Total Eclipſe, wherein the Moon 


covers the whole Body of the Sun from 
us, or a Partial Eclipſe, wherein the Moon 


covers only a Part of the Sun, 


But it is to be obſerved, that altho' an 
_ Eclipſe of the Sun be, in reality an Eclipſe 
of the Earth, om what 1 is called a Total 


E clip ſẽ 
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(139) 
Eclipſe of the Sun, is not to be conceived in 
reality,as a Total Eclipſe of the Earth, or 
that the whole upper and oppoſite . 
ſphere of the Earth is then deprived of the 
Sun's Light, as in a total Eclipſe of the Moon 
its whole oppoſite Hemiſphere is darkened. 
The Reaſon of which Difference is this: 


the Earth being bigger than the Moon, 
the Cone of its Shadow is big enough to 
Involve the whole oppoſite Hemiſphere of 


the Moon in its Darkneſs, whereas the 


Moon being leſs than the Earth, the Cone 


of her Shadow will involve at once, only 


a ſmall Tract AB (in Fig. 25. plate 9.) 


of the oppoſite Hemiſphere of the Earth, 
ſo as to hide the whole Sun from the Inha- 
bitants thereof, and conſequently there 
will appear only to theſe a Total Eclipſe 
of the Sun, whilſt to the Inhabitants of 
the adjoining Tract B C, the Sun will 
appear to be but partially eclipſed; at the 


fame time in other Places of the ſame He- 


miſphere as E F there is no Eclipſe at all, 
the Sun enlightening without any Hin- 


drance or Impediment. 
The Height of the Moon's. . 


may be hoe by Calculation, to be about 
59, 36 Semidiameters of the Earth; hence, 
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if the Diſtance of the Moon from the Earth 


be greater than her Mean Diſtance 60 Se- 


midiameters of the Earth, the Shadow of 


the Moon cannot reach the Earth, in 


which Caſe there may be a Central Er- 


lipſe of the Sun, but not a Total one, but 
round the Moon there will appear a Part 


of the Sun's Body in the Form of a Lu- 


minus Circle, which like a bright ſhining 


Ring of Gold, will embrace the me of the 


Moon. 


The Bigneſs of ler E eclipſe 1 is to be 


eſtimated the ſame Way as In a Lunar Ec- 
lipſe, by the Digits, or 12th Parts of the 


_ Sun's Diameter that are darkened by the 


Moon, at the middle Time of an Eclipſe. 


It's likewiſe evident, that the Moon 
moving towards the Eaſt (as in Fig. 25. 


Plate 9.) the Weſtern Part of the Earth 


will be in the Shadow firſt; which will 
paſs along the Earth's N like a Spot, 


through AB CE to F, where it leaves the 
Earth; but if the Moon be viewed from 
the Karth, the Eaſtern Limb of the Moon 
will firſt cover the Weſtern of the Sun, 


and the Weſtern Limb of the Moon will 


laſt uncover the Eaſtern of the Sun, and 
the greateſt Dar * that can happen in 4 
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Total Eclipſe of the Sun, is ſoon atan 


End, ſome Part of the Sun's Dzsk being 


preſently uncovered, and that Part, tho 


never ſo little, will mightily enlighten 
thoſe Inhabitants of the Earth, to whom 
it is viſible. Tho' the Moon muſt be in a 


Node the very Moment of the new Moon, 
to cauſe the greateſt Eclipſe of the Sun that 
can happen; and that the Shadow of the 


Moon may go along the Middle of the 
Earth; yet, if ſhe be not far off from 


| thence, the Shadow of the Moon, or at 


leaſt Part of the Penumbra will fall upon 


ſome Tract of the Earth, being ſo big as 
to cauſe there a Total, or at leaſt a Par- 


tial Eclipſe and in this Senſe there are 


more Eclipſes of the Sun than of the Moon; 
but in reſpe& of any one given Place of 


the Earth, there are much fewer vi/ible 


_ Eclipſes of. the Sun than of the Moon, 
for the Shade of the Moon is leſs than the 
Shade of the Earth, and conſequently the 


former will not ſo often involve any given 


Place of the Earth, as the latter will ſome 


Part of the Moon, 
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Of the Solution of Spherical 
Triangles _ the Globe. 


FPberical Triangles are beſt repreſented 

by the Circles on, and thoſe appendant 
to as Globes: The Globe being the Origi- 
nal from whence all Spherical Trigonome- 


try proceeds, and upon which the Sides 


and Angles of all Spherical 3Triangles are 
moſt naturally repreſented and moſt expe- 
ditiouſly meaſured. 


Definition IT, A Spheric Triangle is 
bounded by the Arcs of three great Circles 
of the Sphere, or Globe, each Arc being 
| leſs than a Semicircle, or 180% 

Def. II. A Spheric Angle is the ſame 
with the Inclination of the Planes of thoſe 

two Circles which conſtitute the Angle ; 

and if from the Point of any Spheric An- 
gle as a Pole, you deſcribe a Circle at the 
Diſtance of 90 from that Point, the Arch 
of this un. intercepted between the 


Legs 
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| Legs of the * is the Meaſure of 
it. x 


Def III. When a Spherical Angle hag 
one or more right Angles; that is, con- 
tains 90 Degrees, it's call'd a right Angled 
Spherical Triangle: If all its Angles be 
acute, that is, each of them leſs than 


90, it's calld an acute Angled Trian- 


gle ; and if all its Angles be obruſe, each 


exceeding 9o?, or if ſome of them be 5 


Tuſe and ſome acute, it's called an obruſe 
Angled Spherical Triangle. 


Def. IV. The Complement of a Side or 
Angle to a Quadrant, or 90 Degrees, is ſo 
much as that Side or Angle wants of go 
Degrees ; ; and their Complement to a Semi- 


circle, is ſo much as that Side or Angle 


wants of- 180 6 


Dey V. If two great Circles of the 
Sphere paſs through each others Poles, 


thoſe two great Circles interſe& each o- 


ther at Right Ang es; But if they inter- 
ſect each other, and do not paſs through 
each others Poles, thoſe two Circles ſhall 
Interſe& each other at oblique Angles. 
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Def. VI. If a Spherical Triangle have 
three Right Angles, the three Sides of that 
Triangle ſhall be all Quadrants, as ina 


Parallel Sphere, the braſs Meridian cut- 


ting the Horizon in Nerth and South at 
Right Angles, the Eguinoctial Colure cut- 
ting the Horizon in the E. and V. Points 
at Right Angles; and the Meridian and 
Colure interſecting each other in the Poles 
of the World at Right Angles ; do conſti- 
tute a Spherical Triangle with three Right 


Angles ; and the three Sides of this Tri- 
angle (for this Reaſon) ſhall be all of 


them Quadrants. 


Def. VII The Sides of Spherical Trian- 


 gles are of the ſame Affection or Kind 


with their oppoſite Angles. 


Def. VIII. All great Circles muſt cut 


each other in two equal Parts, becauſe 


their common Interſection is a Diameter 


of the Sphere, and conſequently the two 
Points of Interſection are at the Diſtance 


of a Semicircle from each other. 


JJ 
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Def. IX. The oppoſite Angles at the 
Interſection of two Circles, are always 
equal, becauſe the ſame Plane conſtitutes 
both —— | 
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CASE IL 


In the Right Angled Triangle H OP, 
Right Angles at H, Fig. 1. Gs 10. 


p H the Ln of 
the Place - - 51 30 
Given? PO the Sun Din 


from the Pole, or the Com-d zo on 


plement of his Declination 


Sun's Amplitude. 
| HPO the Hour of the 
Required 5 Suns rifing accounted from 
1 Midnight. 
POH the Angle of the 
LSuns Pofi tion. 


| H O the Complement of the 
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To repreſent this Triangle on the 
Globe. 

Elevate the Pole to the given Latitude, 
and turn the Globe about till 50: Degrees 
ofthe Equinoctial Colure, counted from the 
Pole, be at the Horizon ; fo will the Tri- 
angle be perfectly deſcribed by an Arch of 
the braſs Meridian, an Arch of the Hori- 
Son, and an Arch of the Colure. 
The Complement of the Sun's Ampli- 

tude H O, is numbred on the Horizon, 
from the Colure to the North Point of the 
Horizon, and in this Caſe is 57* 34. 

For the Angle HPO, count the De- 
grees of the Equino&ial, which are con- 
tained between the Colure and the North 
Side of the braſs Meridian, which De- 
grees reduced to Time, by allowing 155 


and in this Caſe will be 62 Deg. 45 Min. 


i" or 4 Hours 11 Minutes; the Hour from 
i Midnight. | 


the Colure, and alſo on the Horizon (the 
Sides that include the Angle) go Degrees 


between thoſe two Points where the Reck- 


'' _ oning ends, meaſured by the 3 
it "> 


to an Hour gives the Time of Sun: riſing, 


* And for the Angle POH, numer on 


from the Angular Point, and the Diſtance 
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of Altitude, or by C contains 


56 Deg. 39 Min, 
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In the Right-Angled Triangle x yz,Right 
angled at y, Fig. 2. Plate 10. | 


x2 the Sun's Diſtance from the 

next EquinoGial Point Aries 729. 
Given (y xz the Angle that the Eclip- 
tick makes with the Equator, being 

the Sun's greateſt Declinat. 235 29. 


2 y the Sun's preſent Declina- 
Requi- \ tion. 


red x y the Sun's right Aſcenſion. 


YZX the Angle that the Meri- 
dian makes with the Ecliptic k. 


To repreſent this T riangle on the 
GLORE © 
Bring the Sun's Place (which in this 


Example is the 12th Degree of Gemini) to 


the brazen Meridian, and fix the Globe 
in that Poſition, and the Triangle will be 
repreſented by an Arch of the FEquator, 
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an Arch of the Ecliptick, and an Arch of 


the brazen Meridian. 
The Sun's preſent Declination 2 y is 


meaſured on the brazen HOO and 1 in 


this Caſe is 225 16. 


The Sun's Right Aſcenſion xy is mea- 
{ured on the Equator, and from the firſt 
of Aries, and in this Caſe i is 70 Deg. 29 


Min. . 
And for the Meaſure of tlie Angle y 2 x, 


number go Degrees on the Meridian 
from the Sun's Place, and go Degrees on 


the Ecliptick from the ſame Place, ſo ſhall 


the Diſtance between theſe Points (mea- 


ſured by the Quadr ant of Altitude, or by 


Compaſſes) contain for the Angle Y z x, 


82 18 20 Min. 
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CASE II. 


In the Right Angled Spherical Tries 
A OB, y_ Angled at B, Fig 3. Plate 


10. 


c OAB the Complement of La- 
Nur —— — 38 300 N. 


B O the Sun's Dec, _ 


nation North <« 30 


T. 40 the Sun's Amplitude 


from the Zaft or " Points of 
the Horizon. | 
Requi- « - 


red | A B the Aſenfon onal Differ- 


ence. 


AOB the Angle of the hl 
1 Poſition at his riſing. 


To repreſent this Triangle on the 
GLOBE. 


Depreſs the Equator below the North 
Point of the Horizon 38* 3o' the Comple- 


ment of the Latitude, then number the 
Sun's Declination 20 Deg» 30 Min. on the 


Equinodial Colure, and bring that to the 


=" 5 
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Eaft Side of the Horizon ; ſo ſhall the 


Triangle be formed and appear below the 
Horizon, by A O, an Arch of the Hori- 
Son, AB an Arch of the * and 
BO an Arch of the Colure. : 


The Parts required of this Triangle 
are found thus: 


A O the Sun's Amplitude from the Eaft, : 


is numbred on the Horizon to the Colure, 
and 1s 34 Deg. 14 Min. 

AB the Aſcenſional Difference is num- 
bred on the Equator from the Eaſt Point 
of the Horizon to the Colure, and is 17 
Deg. 18 Min. 


And the Angle of the Sun's 7 ſition 


AOB is found by continuing the Sides 
OA and OB, to Quadrants, and then 
meaſuring betwixt thoſe two Points, as 
in the firſt and ſecond Caſes, 


ö 
F 
F4 
7 
1 
3 
f 
| 
; 


——__ ene 
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CASE IV. 


In the Right Angled Triangle A EL, 
Right Angled at E, Fig. 4. Plate 10. 


0 A L the Sun's De- 

Given 

# LL AF me 1 
. 855 30 N. 


L E the Sun's Altitude at 
Requi- / fix 
red} Ae Sun's Azimuth from 
the Eaſt, 


To repreſent | this . on the 


GLOBE. 


Elevate the pole to the given Latitude 


fix the Quadrant of Altitude in the Zenith, 


and number the Sun's Declination 20 deg. 


30 Min. on the EquinoGial Colure; the 
Colure being brought to the Eaſt Point 


of the Horizon, bring the graduated Edge 


of the Quadrant over the Sun's Declina- 
tion 


20? 30 N. 
clination ; i 


n 

tion on the Colure: So will the Triangle 

be formed by AL an Arch of the Colure 
equal to the Declination AE an Arch 
of the Horizon, equal to the Azimuth 
numbred from the Eaſt : And, 

LE an Arch of the Quadrant of Al- 
Titude, in which Caſe LE the Sun's Al- 
ritude is 15 deg, 54 min. 

A E the Sun's Azimuth from the Eaſt 

13 deg. 6 min. 


a 4 ev 
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Of Oblique 1 Spherical 


Triang gles. 


CASE 1 


In the Oblique Angled Spherical Tri- 
angle P AM (Fig. 5. Plate = Oblique 
Angled at Z. 


2 p the Com le- : 
ment of the „ 8» 
MP the Sun's Di- 
ſtance from the Pole 
being the Comple- /s o 
Given 7 ment of his Declina- 
tion - = 
| M the Comple- 
ment of the Sun's Al- 


tit ude, or his Diſtance WE oy 
from the Zenith 
. M the Sun” s Azimuth. 
Requi - Z P M the Hour of the Day, 
red 2, MP the Sun's Angie of Po- 


ſition. 


* To 


. — 
2 
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To repreſent this Triangle on the 
"GLOBE: 


Elevate the Pole to the Latitude, then 
count Z P 38 deg. 30 min, the Complement 
ofthe Latitude from the Pole on the South 
Side of the brazen Meridian, and where 
the Reckoning ends, skrew the Qua- 
drant of Altitude ; this done, count the 
Side MP o deg. upon the Eguinoctial 
Colure from the Pole, and the Side Z M 
upon the Quadrant of Altitude from the 
Zenith downwards, and ſo move the 
Globe and Quadrant of Altitude together, 
till the Numbers counted on the Colure 
and Quadrant of Altitude meet in one 
Point, fo will the Triangle be ur de- 
lineated upon the Globe. 


Now to find the ſeyeral Angles. 


For the Angle at Z, count the Number 
of Degrees of the Horizon, which are 
contained between the North Point of the 
Meridian and the Quadrant of Altitude, 
which you will find to be 115 deg, 35 min. 
the Sun's Azimuth from the North. 

For the Angle Z P M, number the De- 
grees of the Equarop contained between 

the 
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the Sour h Part of the brazen Meridian 
and the Colure, which you will find to be 
43 deg. which reduced to Time is 3 Hours, 
the Hour from Noon; namely, 9 in tlie 
Morning, or 3 in the Afternoon. 

For the Angle Z MP, the Angle of the 
Sun or Stars Poſition at the Time of the 
Queſtion ; count 42 deg. 48 min. the Com- 
plement of M Z, upon the Quadrant of 
Altitude (it being brought to the other 
Side of the Meridian) and alſo count 2c? the 
Complement of MP on the Colure (on the 
other Side of the Meridian) the Diſtance 
of theſe two Points meaſured with a Pair 


of Compaſſes or otherwiſe, gives 36 deg. 


52 min. which is the Angle of the Sun's 

Poſition. 

So that by the Knowledge of the Lati- 
tude of the Place of Obſervation, the Al. 
titude and Declination of the Sun or Star, 
the exact Hour of the Day or Night may 
be known, and the Agimuch of the Celeſ- 
tial Phenomenon. 

Alſo by having any three parts of the 
Triangle given, the other three may be 
found; which affords ia great many Vari- 

eties or Caſes, in every n Angled 


Spherical 8 | 
X 2 This 


F ˙ A I WP 6. 
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This Oblique Angled Spherical Trian- 
gle may alſo be applied to Geographical 
or Nautical Queſtions ; for 
The Side ZP may repreſent the Com- 
plement of the Latitude of that City, 
whoſe Zenith Point is Z. 


The Side PM will be the Complement 
of that City or Town at M. 


The Side Z M may repreſent the Dif- 
tance between thoſe two Cities. 

The Angles PZ M is the Difference of 
Longitude between the two Cities M and 
Z. 

The Angle M PZ, the: Point of the 
Compaſs leading from Z to M. 

The Angle PMZ, the Point of the 
Compaſs leading from M to Z. 
From which it's evident that the Bear- 
ing or Courſe from Z to M, the Reverſe 

of that Courſe will not carry from M to 
Z, which makes good the Geographical 
Paradox, that a Place may lie Eaſt of 
London, and London not lie Weſt of that 
Nee. 

Moreover, in the ſame Triangle you 
may make the Side ZP, the Diſtance of 
the Pole of the Equator from the Pole 
of the Ecliptick: Then P M will be the 


Complement 


„ 
Complement of the Declination of a Stat 
at M; the Side Z M will be the Northern 
Latitude of that star; ; the Angle M PZ 
will be the Complement of the Star's Rig be 
Aſcenſion, the Angle PZ M, the Quantity 
of the Star's Lor gitude, and the Angle 


P MZ, the Angle of the Star's Poſi- 


tion. 
There are divers other T both 
Right and Oblique Angled; but theſe, as 


the moſt particular, I recommend to the 
PraQice of the Learner, which, if well 


underſtood, will enable him to proceed to 
afurther Uſe of the Globes, as applied to 


Gnomonical Problems, 


SECT. 
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This Oblique Angled Spherical Trian- 
_ gle may alſo be applied to Geographical 
or Nautical Queſtions; for 
The Side Z may repreſent the Com- 
plement of the Latitude of that City, 
whoſe Zenith Point is Z. 


The Side PM will be the Complement 
of that City or Town at M. 


The Side Z M may repreſent the Dif. 
tance between thoſe two Cities. 

The Angles PZ M is the Difference of 
Longitude between the two Cities M and 

The Angle MP Z, the Point of the 
Compaſs leading from Z to M. : 

The Angle PMZ, the Point of the 

Compaſs leading from M to Z. 

From which it's evident that the Bear- 
ing or Courſe from Z to M, the Reverſe 
of that Courſe will not carry from M to 
Z, which makes good the Geographical 
Paradox, that a Place may lie Eaſt of 
London, and London not lie wy of that 
Place. 

Moreover, in the ſame Triangle you 
may make the Side Z, the Diſtance of 
the Pole of the Equator from the Pole 
of the * Then P M will be the 


Complement 
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Complement of the Declination of a Star 
at M: the Side Z M will be the Northern 
Latitude of that Star; the Angle MP Z 
will be the Complement of the Star's Rig br 


Aſcenſion, the Angle PZ M, the Quantity 
of the Star's Los gitude, and the Angle 


P MZ, the Angle of the Star's Pol. | 


tion. 
There are divers other Tried both 
Right and Oblique Angled; but theſe, as 


the moſt particular, I recommend to the 


Practice of the Learner, which, if well 
underſtood, will enable him to proceed to 
afurther Uſe of the Globes, as applied to 
Gnomonical Problems. 


S ECT. 
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SxzcTt. XIII. 


Of the Practical Uſe of the 
GLoBts in the Solution W 
Gnomonical Problems. 


Mong the various pleaſing and profi- 
table Amuſements which ariſe from 
the Uſe of the Globes, that of Dialling is 
not the leaſt, becauſe it rewardeth thoſe 
that incline to exerciſe themſelves that 
Way, with Abundance of Pleaſure, and 
is of univerſal Uſe to Mankind in deter- 
| mining the Periods of Time allotted for 
1 Buſineſs, Company or Retirement, &c. 
| The Ancients being ſenſible of this Ad- 
vantage, invented ſeveral Ways, whereby 
they might diſtinguiſh and obſerve the 
Hours either by Day or Night, but none 
with leſs Charge or greater Certainty 
_ anſwered their Deſign, than Sun-Dials 
drawn upon the Superficies of fixed Bo- 
dies. And the whole Art of Dialing be- 
Ing moſt naturally and clearly 2 
by the Help of * or Globes: 


N — 
. _ 
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ſhall in this Section confider thoſe Kinds of 
Dials only, which may eaſily be conſtruc- 
ted by the Globes, and drawn upon plain 
Superficies, which being througitiy un- 


derſtood as a Foundation, any P<riun ac- 
quainted with Arichmetick and Geometry, 


will eafily conceive how all other Kinds 


of Dials may be drawn, whether by Lines 


or Numbers. 


1. Every Dial-Plane (i. e. Plain Sur- 


face on which a Dial is drawn) repreſents 


the Plane of ſome great Circle, which Cir- 
cle is an Horizon to ſome Country or o- 


ther. The Center of the Dial repreſent- 
eth the Center of the Earth, and the Gno- 


mon which caſteth the Shade, repreſent- 
eth the Axis, and ought to point direct 


to the Poles of the Equator. 


All Plains upon which Dials are 
* in any Latitude, do either lie; 1/f, 


Parallel to the Horizon : or, 24h, are per- 


pendicular to the Horizon ; or, 3dly, do 


cut the Horizan at Oblique Angles, 


3. A Plain that lieth parallel to the Hari- 
Son, is ſaid to be an Horizoutal ar Perti- 
_ Tidal Plain. 2 Of 
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4. Of Plains that are perpendicular to 
the Horizon, there are two Varieties : for, 


Firſt, If they are parallel to the Eaſt 
and Weft Azimuth, and ſo ſtand directly 


North and South, or parallel to the Me- 


ridian, and behold the Eaſt and Weſt, 
ſuch are called Direc Vertical Plains. 
Secondly, If they ſtand in any other A. 
zimuth, and are perpendiculars to the Ho- 
ri xon, then they are called Vertical Plains, 
declining from the North or South . 


5. Of Plains that cut the Horizon at 
oblique Angles, there are ſeveral Varie- 
ties, as ſhall be ſhewn, when we come to 


conſider inclining and reclining Dials. 


ROB. I. 
To make an Horizontal Dial. 


The Operation by the GLOBE. 
Elevate the Pole to the Latitude of the 


Place for which you would make your 


Dial Cuppole to London, in the Latitude 
of 51 30) and bring the Fernal Colure 


to the Meridian, and the Hour * to 


12 on the Hour Circle, 


* 
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And turn-C x Ja Clock, or till 110 50 

ing the 2 4 of the Equator \ 24 20 F 
Globe W.) z pab through the )38 03 (e de 
wards, till 4/ Meridian, and the 53 36 OY 
the Index )5\ Colure will cut the) 7c 06 ridian. 
point to / 6 Horizon in 90 oo 


2 


Theſe are the Diſtances of the Hour- 
Lines from Noon till ſix at Night, and 
the ſame Diſtances ſerves for the Hours 
betwixt 6 in the Morning and 12 at Noon, 
for the one a Clock Hour-Line in the Af- 
ternoon 1s equidiſtant from the Meridian, 
or Noon-Line, with the 11 a Clock 


Hour-Line before Noon, and ſo all the o- 


ther Morning Hour-Lines are diſtant 


from the Noon-Line by the ſame Space 
that the ſame Number after Noon- Hour- 


Lines (nurabred from the Meridian on 


the contrary Side of the Noon-Line) are 
diſtant from the Meridian. 


If you would have the half Hour-Lines 
placd on your Dial, you muſt turn the 
Globe till the Index points to every half 


Hour on the Hour-Circle, and mark the 


Degrees of the Horizon, cut by the Ver- 
nal Colure, for thoſe are the Degrees be- 
longing to the half Hours required, 


- The 


( 16% ] 


The Geometrical i of this 
D IAL. 


1. Upon the Plain on you de- 


ſign to draw your Dial (as in Plate 11. 
Fig. 3.) draw a right Line A B, repre- 
ſenting the Meridian of your Globe, and 
the Hour-Line of 12. 


2. Towards one End of this Line, af- 
fign a Point C, repreſenting the Center of 
your Dial, and through that Point draw 
another Line at Right Angles to AB, 
which ſhall be the Hour-Lineat 6, as the 
Line K M; and upon the Point C, with the 
Radius of ae Line of Chords, deſcribe 
a Semicircle D E F. 


3. Then ſeeing 11 and t a Clock are di- 


ſtant from the Meridian 11 deg. 50 min. 
take 11 deg. 50 min. from your Line of 
Chords, and ſet it upon the Semicircle 


fromEto xt, and from E to 1, and draw 


the Lines C11, and C 1, for the Hour. 
Lines between 11 and 1. 


4. The 


r — I 2 8 
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4. The Diſtance of 10 and 2, ban 
24 deg. 20 min. take from your Line of 
Chords 24 deg. 20 min. and let it from E 
to 10, and from E to 2, and draw the 


Hour Lines of 10 and 2, do thus with the 


reſt of the Hour-Lines, till 6 in the Morn- 


ing and 6 at Night; and for the Hour- 
Lines of 4 and 5 in the Morning and of 7 


and 8 at Night, continue the Hour: Lines 
of 4and 5 in the Afternoon through the 
Center to the other Side of the Dial, and 


they will be the Hour-Lines of 4 and 5 in 


the Morning; and the Hour-Lines of and 
8 in the Forenoon continued, will be the 
Hour-Lines of 7 and 8 in the Afternoon. 


5, For the Style or Cock of your Dial 
take 51 deg. 30 min. the Latitude from 
your Line of Chords, and ſet that Diſtance 
upon the Semicircle from E to G,and draw 
the Line C G for the Style, which muſt 


ſtand upon the Line of 12, without incli. 


ning to the Eaſt or Weſt, and fo is is your: Di- 


41 fini ſhed. 


1 P R OB. 
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PROB. II. 
To make an Ere& South Dial for Lai. 
_ 5¹ deg. 30 Min. 


The Operation by the Globe. 

You may reduce all Verticals to Hori- 
zontels, if you elevate the Pole to the 
Complement of the Latitude, which in 
this Caſe is 38 deg. 30 min, and bring the 
Vernal Colure'to the Meridian, and the In- 
dex to 12, then turn the Globe Weſtwards, 
and as each 15th Degree is at the Meridi- 
an (or as the Index points out the ſeveral 
Hours on the Hour- Circle) the Colure 
ſhews in the Horizon the Diſtance of the 
ſeveral Hour-Lines, from the Meridian 
a1 in the following Table. 


Bf Compt. Latititude : 785 30⁰. | 1 


: p 


Hours. Diſtances from the Meridian. 
c E 1 oor — 

1 og 28 
OT 19 45 
3 = > 
- 4 7 "9 
= 66 42 
© | 00 
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The G Geometrical n. Plate 11. 


Fig. 2. 


1. Draw a Meridian - Line, as L M, for 
the Hour-Line of 12, croſs it at Right 
Angles with the Line NP for the Hour- 
Line of 6, and 6, and where theſe Lines 


croſs each other (as at O) is the Center 
of the Dial. 


2. With the Chord of 60 deg. draw a 


Semicircle NPQ, and from the Line of 
Chords take the Hour Diſtances (as in the 


above Table) from the Meridian, andlay 
on the Semicircle one Foot of the Com- 
paſs being in the Meridian; thro which 
Diſtances, from the Center,draw the Hour. 
Lines as in Prob, 1. 


3. For the Style, take 38 deg. 30 min. 

(the Complement of that Latitude) from 
the Line of Chords, ſet it from Q to R, 
and draw the Line OR for the Cock or 
Style of your Dial, which muſt ſtand o- 


ver 12, and point downwards towards the 
South Pole. 


N. B. 


\ 
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N. B. The North Vertical Dial is the 


ſame with the South, only the Style muſt 


point upwards, toward the North Pole, and 


the Hours 9, 10, 11, 12 at Night, and 


1, 2, 3 in the Morning muſt be left out, 


and 4, 5 in the Morning and 7, 8 at Nabe, 


muſt be drawn through the Center, ſo is 


= North Dial finiſhed. 


PRO B. III. 


' To make an Erect, Direct Eaſt or Weſt 


Dial. 


Theſe Sorts of Dial. may be better de- 
monſtrated than made by the Globe, for 


| the Pole being rectified to the Latitude, 


the Index to 12, and the Quadrant of 
Altitude in the Zenith: If the Quadrant 
be brought about till the graduated Edge 
thereof be exactly Eaſt or Weſt, and turn. 
ing the Globe about, the Equinoctial Co- 
lure will not cut the Quadrant of Alti- 
tude in any particular Degree, but a Part 
of the Colure will coincide with all the 


Degrees of the Quadrant at the ſame time; 


wherefore the Hour. Lines of theſe Plain: 


will make no Angles at the Pole, and con- 


ſequently muſt be parallel to one another, 
which 


8 
> 
2 
7 
Ny 
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| which the Globe plainly repreſents, but- 


will not conveniently give the Parallel 
Diſtance of each from the other, they be- 


ing nearer or farther off, according as the 


_ is 9 to the Plain. 


The 8 Conſtruct ion. 


Let the Plain upon which you would 
make an Eaſt or Weſt Dial be ABCD. 
Plate 11. Fig. 3. 

1. Upon D, if it be an Eaſ Dial 
Plain; or upon the Point C, if it be a 
Weſt Dial, with the Radius of your Line 
of Chords, deſcribe an Arch of a Circle G 


F, then from your Line of Chords take 


38 deg. 3o min. and draw the Line DGE 


quite through the Plain for the Equino@ial 


towards the upper Part of this Line, as at 
P, aſſume any Point, and through it draw 


the Line 6 P6, perpendicular to the E- 


guinactial for the Hour-Line of ſix, alſo 


towards the lower Part of the ſame Line, 


aſſume another Point as L, and through 


it draw the Line 11 C II, for the Hour 
of eleven. 


2. With 60 deg from your Chords, up- 
on the Point C, deſcribe a ſmall Arch of 


4 


12 


Parts in the Points O, O, O, Gc. 


„ 
a Circle as H K, and upon it ſet 15 De- 


grees, or one Hour's Diſtance from H to 


K, and draw the Line C K M, cutting the 


Hour-Line of 6 in M. 


Upon M as a Center, with 60 deg from 


your Chords, deſcribe an Arch of a Cir- 


cle N O, which divide into five equal 

Lay 
a Ruler upon M, and each of theſe 
Points, and the Ruler will cut the E. 


 quinoftial Line D E in the Points *** 


through which Points, if you draw right 


Lines parallel to the Hour Line of 6, they 


will be the Hour-Lines of 7, 8, 9 and 10, 
the Hour-Lines of 6 and 11 being drawn 
before. 

For the Hour-Lines of 4 * 5 in the 


Morning, they retain the ſame Diſtance 


from ſix, as do the Hours 8 and 7. 
The Style muſt ſtand upon the Hour- 
Line of 6, and be in Height equal to the 


Length of the Line M P, and may be ei- 
ther a Pin or Wyre, or a Plate of Braſs, 


or Iron. 


An Erect, Direct Weſt Dial i is the ſame 
in all Reſpects with an Erect, Direct Eaſt 
Dial, only as the Eaſt ſhews the Forenoon 


Hours, the Weſt thews the Afternoon, 


Hours 


& 
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Hours, for that which in the Eaſt-Dial 
is 10, the Weſt-Dial muſt be 2; and g in 


the Eaſt-Dial, muſt be 3 in the Weſt. 


PRO B. IV. 
of ere Declining Plains, 


The upright or erect Plains that we 


have hitherto treated of, are ſuch as do 
directly behold the four Cardinal Points 


of the Horizon, all other upright Plains 
are ſaid to decline, and their Declination 

is counted from the North or South, to- 

wards the Eaſt or Weſt; thus to make 


an ered Dial for 51 deg. 30 min. N. the 


Plain declining from the North towards 


the Eaſt, 63 degrees. Elevate the Pole 


to the given Latitude, fix the Quadrant 


of Altitude to the Zenith, and number 


the Declination of the Plain upon the 
Horizon from the North (ot South. Point 
thereof according as the Plain declines) 


namely, 63 deg. and to that Point of the 


Horizon bring the Quadrant of Alti- 


tude, and there fix it, then bring the 


Vaud Colure to the Meridian, and the 
Index of the Hour Circle to the upper- 
moſt Figure of 12, in the Hour- Circle 
then turn the Globe Eaſtwards, till the 

 - Index 
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Index points to all the Hours before 
Noon; and examine in what Number of 


Degrees from the Zenith the Colure cuts 


the Quadrant of Altitude, when the In- 
dex points to each Hour, or when each 

15 Degrzes of the Equator paſſes the Me- 
ridian, for the Degrees of the Quadrant, 
numbred from the Zenith cur off by the 
Colure, are the Diſtances of the Forenoon 


Hour-Lines, as are expreſſed in the fol- 


lowing Table, 


There is this Diffe- 


| — Gd. on | rence between dire and 
Noon. thePlain. | declining Dials, that the 
=" WM A* Hour - diſtances for the 
142 43 Afternoon on declining. 


10 19 ©0|Dzals, are not the ſame 
| 2 |25 57 [with the Hour diſtances | 
| 5 35 10 for the Forenoon, becauſe 
7 145 56 
33 the Sun remains longer 
5 
79 45 on that Side of the Plain 


"which it declines to, 


—— 


than it doth on the contrary Side, 
therefore there will bea greater Num- 


ber of Hour Lines upon it, and by con- 
ſequence the Diſtances of the Hour- 


Lin es leſs than on the contrary Side of the 


Plain 
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Plain z therefore for finding the Afternoon 
Hour Diſtances, turn about the Quadrant 
of Altitude upon the Zenith Point, till 
the lower End of it comes to the Degree of 
the Horizon, oppoſite to that Degree of Pe- 
clination, the Quadrant of Altitude was 
placed at when the Diſtance of the Fore” 
noon. Hour-Lines was found, viz. to 63 
Degrees counted from the South, towards 
the Weſt, and bring the Vernal Colure a- 
gain to the Meridian, and the Index to 
12, then turning the Globe Weſtwards, 
as the Index points-to the ſeveral Hours, 
or at- each 15 Degrees of the Equator 
paſfing the Meridian, the Colure will cut 
the Quadrant of Altitude in the After- 
noon Hour-Diſtances numbred from the 
Zenith, as are expreſſed in the follow 
ing Table: 


. : 
= It's to be obſerved tha 
| Hours | Hour- | this Plain is capable of re- 
D:ſtances 5 | | 
No n. upon the | Celving no more Hour- 


| an | Lines after Noon than 4, 


1 
2 26 47 off the Quadrant of Alti- 
3 [49 20 tude, the Sun goes off 
2. theſe Kind of Plains. 


And to find the Diſtance of the Sub/ti- 
lar-Line from the 12 a-Clock Line, and 


11 20 for when the Colure goes 


the Elevation of the Style about the Plain, 


which are two Requiſites always to be 
found in upright declining Plains, bring 
the Colure to the Number of Degrees of 
the Plain's Declination counted in the 
Horizon, from the South Point towards 
the Eaſt, and the Quadrant of Altitude to 


the Degrees of the Plain's Declination on 


the Horizon from the North towards the 
Eaſt, fo ſhall the Quadrant of Alti- 
tude and the Colure cut each other at 


right Angles, and the Number of Degrees 
comprehended between the Colure and 


Zenith in the Quadrant of Altitude, ſhalj 


bethe Number of Degrees between the Sub- 


ſtilar- Line and the 12 a-Clock-Line, which 
in this Example is 19 deg. 45 min. and 
FR Fe, the 


- (293 7] 


the Number of Degrees comprehended 
between the Quadrant of Altitude and 
the Pole, counted on the Colure, ſhall be 
the Number of Degrees that the Style is 
to be elevated above the Plain, which 
in this Example is 33 deg. 40 min. 


The Geometrical Con/truftion 
as in Plate 11. Fig. 4. 


Draw on your Plain an Horizontal 
Line as CD, and with the Chord of 60 
Degrees deſcribe a Semicir: le DB C, which 
divide into two equal Parts, and draw the 
Line AB, which will be the Hour of 
12, then from a Line of Chords take the 
ſeveral Hour Diſtances from the Meri- 
dian, and lay on the Semicircle from B 
to C and D, drawing Lines from the 
Center A, through thoſe Diviſions, ſo 
ſhall all the Hour-Lines be repreſented 
on the Plain; then to repreſent the Sub- 
flilar-Line on that Plain, from the Line 
of Chords take 19 Degrees 45 Minutes 
the Diſtance of the Subſtilar Line from 
the 12 a Clock Line) and on the Se- 
micircle from the 12 a Clock Line at 
B, ſet it off to x, on the contrary Side 
_ to 


| 11963 | 

J to the Declination of the Plain, which in 
# this Caſe muſt be in the Weſt fide, and 
| fromthe Center A draw Ax, which ſhall 
„ repreſent the Subſtilar-Line ;and from the 

: Subſiilar Line lay off 33 deg. 40 min. (the 
Elevation of the Style above the Plain) 
on the Circle from x to y, then draw the 
Line Ay for the Style or Gnomon, and let 
fall the Perpendicular a b upon the Sub- 
File, ſo you have a Triangle, whicherected 
perpendicular upon the Subſtile A x, the 
Style Ay ſhall be parallel to the Axis 
of the World, and caſt x Shadow upon 
the Hour of the Day. 

Here you miy obſerve that in dec li- 
r Dia le, the Stile doth not ſtand at 
the ſaine Elevation above the Flain that 
it doth in ere& dire@& ' jals, neither doth 
it ſtand over the 12 a-Clock Line, but 
on ſome Part of that Quarter towards 
which the Declination of the Plain is. 

Thus you have finiſh'd your Dial, and 


in to doing, you have in this one made 
NN four Dials, viz. 


. ve. 4 | 
[ : : 
£2 IH 
1 | 
14: 
r | = 
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| | | * . 
i 117 . | 
14 | 
11 : 
1 j 4 . * 
n } 1 | 
, : 
. 
( if 


(175) 

North declining Eæſt Deg. Min. 
4 North declining Weſt ( , i 
South declining Eaſt 

South declining Weſt TY 
Only placing the Number of the Hours 
and the Style reſpeQively upon each Plain. 


For in the South-Weſt Plain, the Stile 


ſtands upon the Hours of 2 in the Aſter- 
noon; in the South -Eaſt, declining as much, 
it will ſtand upon the Hour-Line of 10 
before Noon. And fo all the Morning 
Hours of the Weſt-Decliner will be the 
Afternoon Hours of the Eaſt-Decliner, 
and the Afternoon-Hours of the Weſt-De- 
cliner will be the Morning-Hours of the 
Eaſt-Decliner; and the South-Eaſt De- 
cliner will produce the North-Weſt De- 

cliner, and the South Weſt Decliner, the 
N. Eaſt Decliner, by only extending the 
Hour-Lines, Stile and Subſtile, quite rare, 
the Center. 

'" PROM I 
Direct South Reclining DIA LS. 
Reclining Plains are thoſe that cut the 

Horizon at Oblique Angles, reclining from 
the Zenith, or inclining to the Horizon, 
and are either dire# North, South, Eaft, 
or Weſt reclining, or declining from the 

” North, 


r 

North, Weſt, &c. and ſo are calbd decli- 
ning inclining Plains. 

A South Plain may ſo recline that the 
Reclination thereof may be either, 
Leſs than = 
Equal to >the Complement of the Lar. 
More than 

Now to reduce any of theſe Plains to a. 
new Latitude, where they may become 
Horizontal Plains. 


1. If the Reclination of the Plain be 
leſs than the Complement of the known 
Latitude, ſubtract the Plain's Reclination 
from the Complement of the Latitude, 
and the Remainder ſhall be a new Li 
tude, where the Reclining Plain ſnall be an 
Horizontal Plain, and in this Caſe the 
South Pole (in North Latitude) is always 
elevated. 


2. If the Reclination be equal to the 
Complement of the Latitude: In that 
Caſe the Plain lies in the Axis of the 
World, and hath the North Pole elevated 


above it. 


6 

3. If the Reclination of the Plain be 
more than the Complement of the Lati.- 
rude, ſubtract the Complement of the La- 
ritude from the Plain's Reclination, and 
the Remainder ſhall be the new Lati- 
tude; and in this Caſe the North Pole in 
North Latitudes is always elevated. 

In the firſt of theſe three Varieties : If a 
South Plain in the Latitude of 51 deg. 30 
min. recline 20 min. which is leſs than the 

Complement of the given Latitude; there- 
fore the Reclination being ſubtracted from 
it, leaves 18 deg. 30 min. for the new 
Latitude: Wherefore if you 7e@ifie the 
Globe to 18 deg. 30 min. of Latitude, and 
find the Diſtances of the Hour- lines from 
the Meridian, for a Horizontal Dial in 
that Latitude by Prob. 1. that Dial ſhall 
| ſerve for a South Reclining 20 deg. in the 
Latitude of 51 deg. 30 min. and the 
Height of the Stile above the 12 Hour- 
Line (or Subſtile) will be equal to the 
new Latitude, namely 18 Degrees 30 8 
nutes, 
In the ſecond Caſe, when the South Re- 
clination and Complement of the North 
Latitude are equal, the Dial is to be made 
in all Reſpects like an Eft or II eſt Dial; 
Aa only 
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North, Weſt, &c. and ſo are call'd dacli- 


ning inclining Plains. 
A South Plain may ſo recline that the 


| Reclination thereof may be either, 


Leſs than „ 
Equal to >the Complement of the Lat. 


More than 


Now to reduce any of theſe Plains to a 
new Latitude, where they may become 
Horizontal Plains. 


1. If the Reclination of the Plain be 


leſs than the Complement of the known 


Latitude, ſubtract the Plains Reclination 

from the Complement of the Latitude, 
and the Remainder ſhall be a new Lati- 
rude, where the Reclining Plain ſhall be an 


Horizontal Plain, and in this Caſe the 


South Pole (in North Latitude) is always 


elevared. 


2. If the Reclination be equal to the 


Complement of the Latitude : In that 


Caſe the Plain lies in the Axis of the 


World, and hath the North Pole elevated 


above it. 


P ˙ S ·ů 


rr 
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4, It the Reclination of the Plain be 


more than the Complement of the Lati. 
tude, ſubtract the Complement of the La- 


titude from the Plain's Reclination, and 
the Remainder ſhall be the new Lars: 


tude; and in this Caſe the North Pole in 


North Latitudes is always elevated. 

In the firſt of theſe three Varieties : Ifa 
South Plain in the Latitude of 51 deg. 30 
min, recline 20 min. which is leſs than the 
Complement of the given Latitude; there- 


fore the Reclination being ſubtracted from 


it, leaves 18 deg. 30 min. for the new 
Latitude: Wherefore if you reciſie the 
Globe to 18 deg, 30 min. of Latitude, and 
find the Diſtances of the Hour- lines from 
the Meridian, for a Horizontal Dial in 
that Latitude by Prob. 1. that Dial ſhall 
ſerve for a South Reclining 20 deg. in the 


Latitude of 51 deg. 30 min. and the 


Height of the Stile above the 12 Hour- 
Line (or Subſtile) will be equal to the 
new Latitude, namely 18 Degrees 30 _ 
nutes. | 

In the ſecond Caſe, when the South Re 
clination and Complement of the North 
Latitude are equal, the Dial is to be made 


in all Reſpects like an Eft or Weſt Dial; 


Aa only 


(378 ) 
only, that which in the Eaſt or Weſt Di- 


41 is the fix a-Clock Hour line, malt 1 in 


theſe Dials be the Hour-line of 12, &*c. 


In the third Caſe, ſuppoſe a South Plain 
to recline from the Zenith 60 deg, in the 


Latitude of 51 deg. 30 min. the Comple- 
ment of which ſubtracted from 60 deg. 


leaves 21 deg. 30 min. for the new Lati- 


tude, and by Prob. 1. find the Hour-diſtan- 


ces for the Horizontal Dial in that La- 
titude, which Hour-diſtances will ſerve 
for a South-Dial reclining from the Ze- 


nith 60 degrees in the Latitude of 51 


deg. 3o min. and the Stile of the Dial 


muſt be elevated above the Subſtile (or 


Hour-line of 12) 21 deg. 30 min. equal 
to the Complement of the Latitude, and 
point upwards towards the North Pole as 
the Stiles of all South-Plains do, which re- 

cine more than the Complement of the 
Latitude , thus the Hour-diſtance of all 
South reclinining Dials, may be found by 


the Globe, by referring ſuch reclining 


Plains to a Latitude, where wy may 


become Horizontal Plains. 


PRO B. 
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| PROM VF 
V North reclining DIA LS. 
There are three Jarieties of North De- 
cliners, as there are of South Recliners) 
for the Reclination may be either, 
Leſs than { 
Equal to, *the Latitude of the Place. 
More than \ 
And to refer theſe to a new Lenny 
where they will be Harizontal Plains, 
you muſt oblerve, 


1. If the neben of the Plain be leſs 
than the Latitude, add the Complement 
of the Latitude to the Plain's Reclinat ion, 
and the Sum will be the neu Lan 
Thus, Let a North Plain in the Latitude 
of 51 deg. 30 min. recline from the Zenith 
20 deg. add 20 Degrees the Plain's Reclen- 
ſion to 38 deg. 30 min. (the Complement 
of the Latitude) the Sum will be 58 deg. 
30 min. which is the new Latitude. 
Wherefore, if you rectifie the Globe to 
58 deg. 30 min. and by Prob. 1. find the 
Hour-diſtances of a Horizontal Dial in 


that Latitude, that Diſtances wall ſerve for 
a 
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a North Plain reclining 20 deg. in the La 


titude of 51 deg. 30 Min. North, and the 


Stile muſt be elevated above the Subſtile 


(or Hour. line of 12) 20 deg. equal to the 
new Latitude, 


In the ſecond of theſe Varieties, where 
the Plain of the Meridian reclines, ſo as to 


cut the Meridian, juſt at the Interſection 


of the Meridian with theEquator,the Plain 
itſelf lying i in the EquinoGial ( ircle, and 
the Poles thereof in the Poles 5 the 
World; it is call'd a Polar Plain. Where- 
fore rectify the Globe to 90 deg. of Lat. 


ſo ſhall the Poles be in the Zenith and Na- 


dir, and the Equator in the Horizon, 
then turn the Globe about till 15 Degrees 
of the Equino@ial Colure have paſs'd the 
Meridian, and it will reſt at 15 deg. of 


the Horizon, which is the firſt Hour's 
Diſtance from 12, and in theſe Plains 
the Degrees of the Equator and Horizon 
being the ſame, the Hour-lines are equal- 


ly removed from one another; where- 
fore, if a Circle be deſcribed and divi- 
ded into 24 equal Parts, Lines being 


drawn from the Center to each Diviſion, 


and a Wyre perpendicularly placed in the 


Center,the Dial 1 is finiſhed, 2 In 


. PP ˙ m i nf . n 
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In the third Caſe, when the Plain re- 
clines more than the Latitude, and cuts 
the Meridian between the Equator and 
the Horizon ; add the Reclination to the 
Complement of the Latitnde, which Sum 
(if it don't exceed go deg.) is a new La- 
titude, but if it exceeds 90 deg. ſubtract 


that Sum from 180 deg. and the Remain- 


der will be a new Latitude, for which 
new Latitude rectify the Globe, and 
make an Horizontal Dial by Prob. 1. ele- 


vate the Stile above the 12 a Clock Hour- 


line equal to the new Latitude, and the 
Dial is finiſhed. 


-  PROA W 4 
Of Declining, Reclining, or Inclining 
PLAING 


Such Plains as do not behold the Eaſt 


Weſt, North, or South Points of the Ho- 
rigon directly, are called Decliners, 


and if they are not perpendicular to 


the Horigon, they both decline and in- 


line, therefore they are called Declining 
Inclining Plains; for the making of theſe 


kind 


( 182 ) 
kind of Dials, let us ſuppoſe a Plain 


in the Latitude of 51 deg. 30 min. to de- 


cline from the Norch Part of the Me- 
ridian towards the Weſt 72 degrees, and 
alſo to recline from the Zenith 26 34. 


1. Elevate your Globe to the given La- 
titude 51 deg. 30 min. fix the Quadrant 


of Altitude in the Zenith, the Hour-In- 


dex to 12 and the Ws Colure to 
the | com 


2. The ds of the Plain being 
72 deg. Weſtward, count upon the Hori- 


Son 20 deg. (the Complement of the De- 


clination) from the South Part of the Me- 
ridian Weſtward, and from the North 


Part of the Meridian Eaſtward and to 


theſe two Points on the Horizon bring the 
Ends of a narrow Plate of thin Brafs (con. 
taininga compleat Semicircle) divided into 


Degrees, beginning the Diviſions at the 


middle, and numbering them both Ways 


and there fix it, then bring the Qua- 


drant of Altitude to 20 Degrees on the Ho- 


rigon, counted from the Eff Southward, 


Now becauſe the Plain reclines 26 deg. 


34 min. count thoſe Degrees downwards 


from 


(183) 
from the Zenith, and to that Point bring 


the thin Plate of Braſs repreſenting your 
Plain, and there fix it, ſo 1s your Globe 


prepared for the making of your Dial, 


and for the Hour-diftances, turn the 
Globe Eaſtward, till 15 Degrees of the E- 
quator have paſs'd the Meridian, and up- 
on the Plain (or Plate of Braſs) you will 

find the Colure cut the Semicircle count- 


ed from the Middle of it at 26 deg. 3 


min. and by turning ſtill Eaſtward, and 


obſerving where the Colure cuts the Se- 
micircle at each 15 Degrees of the Equa- 


tor, paſling the Meridian, you will find 
the Forenoon Hour-diſtances, as in the 
following Table ; and the Colure being 
again brought to the Meridian, and the 


Globe turned to the Weſt, at each 15 De- 


orees of the Equator, croſſing theMeri- 
dian, the Colure will cut the Semicircle 
in the Afrernoon Hour-diſtances, as in 
the following Table: | 
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Now beſides theſe Hour-diſtances, you 


muſt find four Things more, preparatory 


to the Geometrical Conſtruction of . 
Dials. | 


1. The Arch of the Plain Cor the Di- 


ſtance) between the Meridian and Hori- 
Son, which may be found thus: n 
Take with your Compaſſes the Diſtance 


upon the Plain, from the Inter ſecbtion of 


the Plain with the Horizon, to the Inter- 


ſection of the Plain with the Meridian, 


which Number of Degrees, namely, 36, 


1s the Diſtance required. 


2. The | 


eee ne e ee 3 Serre > 
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2. The Arch of the Meridian between 
the Plain and Zenith thus: The Degrees 
of the Meridian intercepted between the 


Plain and Zenith, vis 58 des. is the 


Arch required. 


3. The Height of the Pole and Stile a. 
bove the Plain. | 

To find which, continue your Qua- 
dlrant of Altitude from the Zenith below 
the Horizon, ſo much as is the Reclina- 
tion of the Plain 26 deg. 34 min. and mark 
that Point. Then a thin Plate of Braſs 
(if the Quadrant of Altitude be too 
ſhort) divided, and extended from the 
North Pole towards the South Pole, and 
paſſing through the Pole of the Plain 
(which is the Point before found) mark 
where the Plate cutteth the Plain, and 
the Number of Degrees upon the Plate 
contain'd between ghe Pole and the Plain 
which in this Caſe will be 31 deg. 28 
min. is the Height of the Pole * the 
Plain, or Hub ſtile. 


4. The Difence of the Subſtile from 


the Meridian. 
B b 1 And 


4 2 a — 5 
x WW # Sat tr. ds unn — 32225206 — Pd — * 
K DS OTC dun Lang > - TS cores. otros... 2 — 2 omg rs 2 2x 7 


— — ͤ — 
— — * me 1 
— — D — bo. 


[ 


—— 


Diſtance between the Meri. | 
| 5 36 0 


| Diftenct Loan the Plain | 3 
8 36 
| 


Oy f the Plain 


Meridian 


1166 


And that is, the Number of Degrees 


of the Plate repreſenting the Plain, which 


are contain'd between the Plate which 


came from the Pole of the World to the 


Pole of thePlain, and the Inter ſection of 


the Plain with the Meridian, which in this 
Example will be 82 deg. 4 min. as — 
by the following Table. 


North Declining 725 &| 


Reclining - 1 26 38 


dian and Horizon 


and Zenith 


Pn of the Pole above *35 jr 28 


tance of. the Subſtile and on 82 Fe 


_ 
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The Geometrical ConBiruffion 2 bis 
Fig. F. Plate 11. 


I. Upon the Plain, upon which yo u 


intend to defcribe your Dial, draw a 
Horizontal-Line thereupon as A B, and a 


nother 


A 20; 


A 


0 


N 


! an 
} l ; ! * 
Wulf 


[ 


jp 


| 


| 


| 


| 


| 


| 


1 177 
i il ſ! 
ll | 


HRW 
i} 
l 


1000 


| 


* 1 


* 


| 


| 


— — 


— = 


— 
—— — 

— —— —— — c — 

— 


- 
— ˙·Ü. — —_ <—— 
= y 


0 
lil | \i 


— 
— — — — 


— —— __ 
— 


2 


1. 2 1-10 


1 00 
WTO? 


I 


| 


| 
| 


| 


| v 
| 
W- 


| 


| 


| 


| | 
| 0 


| 


j 


/ 7 
4 ; / 
2 AW TIX WU 
3 { if 
/ 
, WH Ls 
, Ul; WH 


N 


Do. 


* 
te WJ 
— * 
1 


DU + Gn 


jd 
— 


12 Ze. I. 


3 ; 
\ Jl 


© © 


nn 3 Com—” 


— Dy 


4 ORC RI». * 
— _ => —— — - « 


I ennets —— NN MM 


1 } 


nother perpendicular to it as D G, for the 
Vertical- Line of your Plain, cutting the 


former A B in the Point C, which Point C 
makes the Center of your Dial. 

2. Upon the Center C, with 60 deg, 
of a Line of Chords, . a Circle, as 


AFB G, then take 36 deg. (the Diſtance 


of the Meridian from the Horizon ) and 
ſet it from A to 12 downwards, and from 


B to 12 upwards, and draw the Line 12 C 
12, for the Hour-Line of 12. 


3. Take 82 deg. 4- min (the Diſtance 


of the Subſtile from the Meridian) and ſet 
them from 12 upwards to G on the left 
Hand, and downwards from 12 to G on 


the right Hand, drawing the Line G CG, 
through the Center, for the Subſtilar-line 
of both Dials: And the Height of the 
Pole or Stile above the Plain, being 31 


| deg. 28 mins ſet thoſe Degrees from G to H, 


both above and below, and draw the Line 
HCH quite thro the Center for the Axis 


or Stiles of both Dial. 


4. Laying your Table of Hour-diſtan- 
ces before you, and there finding the firſt 
Hour's Diſtance from 12 is 2 deg. 3 


min. Set that Diſtance upon the Circle 


from 12 upwards to r, and from 12 (on 


the 


«„ ns. Sh — 


—— —— - —— 
2 ” — 
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Te 
the other Side) downwards to 1 1,and draw 
the Lines G 1, and C 11; for the Hour- 
lines of 11 and 1 a Clock, which will both 
make one ſtrait Line. 

Do thus with all the Hours in the Ta- 
ble, till you come upon the Syb/7zle,and then 


(beginning at the Bottom of the Table) 


5+ Take 28 deg. 4 min. and ſet from 
12 on the right Hand downwards to 11, 


and from 12 on the left Hand upwards to 


one, draw the Line C 11 in the Nortb 
reclining Plain, for the Sun will never 


ſhine upon the South reclining Plain, at 2, 


otherways you ſhould have drawn it thro 
the Center as you did before. 

| Lafth, Erect your Stile perpendicular 
to your Subſtile, making an Angle there- 
with equal to the Elevation thereof; name. | 
ly, 3x deg. 28 min, and your Dials are | 
finiſhed. And in making of theſe you 
have made two others alſo, viz. A North 
Declining 72 deg. Eaſtward, and Inclining 
26 deg. 34 min. and a South Declining 
IVeftward 72 deg. and inclining as the o- 
ther; all which is done (and may eaſi ly 
be apprehended by any Perſon as is diſco- 


vered in the 4th Problem of this Book for 
* Declini 2 P lain, | 
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CHRONOLOGY. 
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of the ſeveral Parte of Time; 


as divided into H ours, Daps 
and Months, 5 


oO LOGT is that Scients 
which treats of Time, or the A. 


rithmetical Computation of Tim 
for Hiſtorical Uſes, ſo as thereby truly to 
date the begiening and ending of Princes 
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Reigns ; ; the Revolutions of E mpires and 
Kingdoms, Battles, Sieges, or any othet 
memorable Action. It is divided into two 
Parts, vig. General and Jpectal. 

The General Part is that which conſiders 
Time in general, with its divers Denomi- 
nations and Characters. 
The Special Part is that which conſiders 
Time in particular, by demonſtrating the 
Certainty of Epochas, and taking a View 
of the Calendars or Faſti of divers N 4. 
tions. 

The moſt conſiderable Parts of Pw, 


are, Hours, Days, Months and Tears. 


A Day is a Space of Time wherein the 
Sun by his apparent Motion, either deſcribes 
a certain Part of a Circle, Or makes an in- 
tire Revolution, and is either N e or 


Artificial, 


A Natural Day is the Duration of an in- 
tire apparent Revolution of the Sun about 
the Earth. 

The Artificial is that Part of the Natural 
Day, in which the Sun continues above the 
Horizon, and is oppoſite to the Night, be. 


Z ing that Part of Time which the Sun is 


o under 


WE. 


under the Horizon ; 5 but the Natural Day 
contains bot. 

The Natural Day is either Aſtronomical 
or Civil; the Aſtronomical Day is the 
Space of Time that ows between the Sun's 
leaving a given Meridian and the next Re- 
tura to the ſame ; that is, the Space of Time 
wherein a Revolution of the whole Celeſtial 
Equator is performed, and of that Part of 
it beſides which anſwers to 59 Minutes, 8 Se- 
conds of the Ecliptick, the Sun's Mean 
| Motion in one Day; for when the Degree 

of the Equator the Sun was in, when laſt at 

the Meridian, together with the Degree of 

the Ecliptick oppoſite to it, are again ar. 
riud at the Meridian, the Sun has not reach- 

ed it; for while the Earth by its Motion 
round its Axis, has made the Diurnal Phe- 
nomena of the Revolution of the Equator, 
the Sun in his apparent Annual Motion ha- 

ving moved almoſt a Degree towards the 
Eaſt, therefore a ſmall Portion of Time 

muſt be allowed more than the Revolution 
of the Equator, to compleat an A/tronomi- 
cal or Natural Day ; and by reaſon of the 
Inequality of the apparent Motion of the 
Sun, together with the Obliquity of the 
a 2 Ecliptict, 


4 . 
4 2 


1 


E clptick, which makes the Arch of the 


Equator anſwering to the ſeveral Degrees 


thereof unequal ; therefore that additional 
part of Time, which is every Day to be added 


to the Revolution of the E quator, to com- 


pleat the Time of the Sun's departing from 


any one Meridian till hisReturn to the ſame 
again, muſt be unequal; and from this 4 


riſes the Inequality of Natural Days. 

The Natural Day is called Civil, be? 
cauſe it is by divers Nations reckoned divers 
ways: The Babylonians began to account 
their Day from Sun riſing; the eus and 


Athenians from Sun ſetting, whom the Ita- 


lians follow to this Day; the Egyptians be- 
gan at Midnight, which is the Cuſtom of 
the Britzfh, French and Germans, with ſe- 
yeral other European Nations: But moſt 
Aſtronomers begin their Day at Noon. 
An Hour is commonly called the 24 
Part of a Day, it being that by which the 
whole Time of Night and Day is divided 
into 24 equal Parts: But unequal Hours are 
thoſe by which the Time of the Artificial 
Day is always divided into 12 equal Parts, 
and the Nights into as many. I is called 


Nera, becauſe of a various length in 


* 
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different Times or Seaſons of the Year; 
thus, the Summer Diurnal Hour is longer 


than that of Winter, and the Winter Noc- 
turnal Hour longer than that of Summer. 
At the time of the Equinoxes the Noctur- 


nal and Diurnal Hours are equal; and to 


all thoſe that live on the Equator, they are 
always equal, alſo to thoſe that live 2795 to 


the Equator, their Incquality i is but ſmall. 


The equal Hours were always uſed 1 


| Aſtronomers, and are now in uſe among al- 
moſt all Nations, and are ſubdivided into 60 
equal Parts called Minutes, and each Mi- 
nute into 60 equal Parts called Seconds. 
Such as begin to account the Hours of the 


Civil Day from Morning or Evening, do 


it becauſe the Sun is then in the Horizon, 
the moſt perceptible of all the Circles of ths 
Sphere. 


A Month is that Part of Time by which 


we uſually divide a Near into 12, or into 
13 Parts, and is either Aſtronomical or Ci- 
vil. 15 


Aſtronomical Months are thoſe that are 


. meaſured by the Motion of the Lumina- 


ries, and are therefore divided into Lunar 


- "and Solar Months. 


Again; | 


T1 5 

Again, a Lunar Month is either Perio: | 
dick, in which the Moon having departed 
from any Point of the Zodiacł, returns to 
the ſame again, and conſiſts of 27 Days 7 3 
Hours; which is that Space of Time where- 
in the Maon runs thro all its ſeveral Phraſeg, 
and on that account, is of principal uſe 
in the marking out of Time. The Diffe- 
rence between a Prriodical and . ynodical | 
Month is this; the firſt is called Periodical, 
only in reſpect to the Moon's Orbit, but 
the Sy nodical is fo called, in reſpect of its 
Conjfunction with the Sun: Now after the 
Time of its Conjunction, the Sun does not 
continue in the ſame Place of the Ecliptick, 
but moves forward towards the Eaſt, upon 
which it happens, that the Moon finiſhing 
its: Courſe, docs. not find the Sur again in 
the ſame Point where it left him, he being 
zemoved almoſt a whole Sn from his for- 
mer Place, ſo that to overtake the Sun again, 
it plainly appears, that a certain Space of Time 
is requiſite beſides the Periodical, which 
makes up the Synodical Month. The Quan. 
iy of a Synodical Month is not the ſame 
at all Times, for in Summer when the 


* ſcems to move ſloweſt, the Synodical 
. Month 


1 
Month appeareth leſs than in Winter, when 
the Sun's Motion appears ſwifter, the Moon 
not overtaking the Sun fo ſoon. 


The Solar Month is that Space of Time 
wherein the Sun appears to run thro' one 


of the 12 Signs of the Zodzack, by its pro- 
per Motion from Jef? to Eaſt, among which 
there is very gteat Inequality, becauſe the 
Sun in Cancer ſeems to us to move ſlower, 
for which Reaſon the Month of the Sum- 


met Solſtice contains near 31 Days 1 1 Hours; 


but in Capricorn the Motion of the Su ap- 


pers more ſwift, the Solar Month then con- 


ſiting only of about 29 Days, 8 Hours; 
the Mean Quantity therefore of every Solar 
Month will be about 30 Days 10 Hours, 


that is, when the Sun is in the Equinocti- 
al Signs. 


The Civil or Political Month is a Sy- 
ſtem of Days, which different Nations dif- 


ferently obſerve in their Civil Affairs, ac- 


cording to their voluntary Inſtitutions ; for 
ſome, as the Egyptians, liked the Solar 


Months, and made each of them to conſiſt 
of 30 Days, and to compleat the Tear, at 
the end of 12 ſuch Months, they annexed 
Days, made up of thoſe Hours that ariſe 

from 


a (8) 
from the 10 Hours, that each Solar Month 
exceeds 30 Days. 

But moſt of the Antients fancied the 
Synodic Lunar Months moſt ; ſuch as the 
Fews, the Grecians and Romans to Juli. 
us Cæſars Time, and the Mahometans at 
this Time; but that thoſe ſort of Lunar 
Months that do not conſiſt of whole Days, 
might be fitted to Civil Uſe, they divided 
the odd Hours ſo, as to make their Civil 
Months alternately, to conſiſt of 30 and 29 
Days; ſo that two ſuch Months are equal 

to two Lunar Months of 29 + Days each, 
and the new Moon would not remove from 


the firſt Day of the Civil Month in the ** 
of ſome Tears. 


(9) 
SE Cr. II. 
Of the Diviſion of Time into 


Years. 


Months, and is either Aſtronomical or Ciz 

2 
The Aſtronomical Tear is alſo two-fold; 
namely, the Sydereat and Tropical. | 
The Sydereal Tear is that Space of Time 
that the oͤun having departed from a fixed Stat 
returns to the ſame again, being 365 Days 
6 Hours, and 10 Minutes nearly, The Tro- 
pical Tear is that wherein the Sun depart- 
ing from one of the Cardinal Points, vis 
the Equinox, or Solſtice, returns to it again, 
and is ſomething leſs than the Sydereal, bes 
cauſe the Cardinal Points of the Ecliptick 
themſelves go backwards about 50 Seconds, 
as it were meeting the Sun, makes the S178 
return to the ſame Point of the Eclipticł 
about 21 Minutes ſooner than to the ſame 
fixed Star where that Point of the Zc/iprich 
4 | Was, 


Zear is a certain Space of Time, the 
Parts of which are commonly called 


120] 

was, when the Sun was before in the ſaid 
Point. Therefore the Tropical Near conſiſts 
of 365 Days, 5 Hours and 49 1 Minutes 
very near. But whereas the Hours and Mi- 
 $:utes above the whole Days of a Solar Near, 
can't be taken Notice of in Civil or com- 
mon Uſe; therefore the Civil or Solar Tear 
in uſe among us, is made to conſiſt only of 
365 Days, for three Years together, and eve- 
ry fourth Tear of 366 Days, the Solar Tear 
having 5 Hours 49 ; Minutes very. near a- 
bove the whole Days, there are added every 
Tear about 11 Minutes to make 6 Hours, and 
theſe 6 Hours amount juſt to a whole Day i in 
four Tears. | 


The Civil Lunar Tear conſiſts of 12 Lu- 
nations or Synodick Months, which is finiſh- 
ed in 354 Days, at the end of which, the 
Tear begins again. It has this Inconvenien- 
cy, that the ſame Months in ſeveral Tears 
have not the fame Seaſon ; the occaſion of 
which is, that the Lunar Tears being leſs. 
then the Solar by almoſt 11 Days, in three 
Tears time, every Month will have the Sea- 
ſon of that which went before it; hence it 
is, that the Beginning of this Tear falling 
upon the Spring now, in 8 Tears time would 
fall upon Minter, and 8 Tears after that 

would 


— — — 
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would begin in Autumn, then in Summer, 
and laſtly, at the end of 33 7 CH/, return 


to the Sprin7 again, and this is called the 


wandring Lunar Tear, becauſe its Begin- 


ning wanders thro' all the Seaſons of the 
Zear, This Zear is in Uſe among the Twrks3 
but the Jews, who follow the Moon's Mo- 
tion in their Accounts, retain ſtill the ſame 
Seaſons in the ſame Months, for as often as 
there is the Difference of 30 Days between 
the common Lunar Tear and the Solar Tear, 
they intercalate a Month, by which Means 
the Lunar and Solar Tears are kept ſo adjuſt- 
ed one to the other, as that the Lunar Near, 
will keep in a manner fixed to the ſame Part 
of the Solar Tear. 
The Turks and Arabians nuke uſe of the 


Lunar Tear, ſomewhatadapted to Civil Uſe; 


and the ſame Cuſtom is alſo obſerved in Tar- 
tary, Siam and Japan, and other Places. 
Political or Civil Nears are us d in the 
Regulation of Civil or Eccleſiaſtical A 
fairs, and in adjuſting their Meaſure, Regard 
is had to the Motion of the Luminaries. 
There are ſeveral Sorts of Civil Nears, a- 


mong which, that call'd the Julian is the 


moſt celebrated. 
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612) 
It derives its Name and Inſtitution from 
Julius Ceſar. He obſerving the Egyptian 


Tear to get before the Tropical, becauſe the 


6 Hours it wants of the Tropical are intirely 
neglected in its Conſtitution, did therefore 


add thoſe 6 Hours to each Julian Tear, ſo 


that a Julian Tear conſiſts of 3 65 Days, 6 
Hours; and becauſe this Quarter of a Day 
can't be conſidered or taken Notice of in 


Civil Uſe, he ordered the 6 Hours to be 


neglected till they made a Day, which haps. 


pening every 4h Year was to be inſerted, 


by way of Intercalation, between the 234 
and 24h of February; therefore from that 
Time they write the ſixth of the Calends 


of March twice, from which the 7ear had 


the Name of Biſſextile. And this Julian 
Tear of 365, and every 4th Year 366 Days, 
is the beſt fitted for Aſtronomical Com- 
putations, becauſe it is a Mean between the 
Natural or Tropical Tear of 365 Days, 5 
Hours and 49 Minutes, and the Sydereal 


Tear of 365 Days and 10 Minutes; and does 


as it were, give an Ocular Demonſtration of 
the Equinoxes. But this Julian Tear, the 
Quantity of it muſt be own d to be too big, 
on which ent the beginning of this 

Tear 


LY 


(24) 
Tear alſo, by little and little, creeps for- 
| wards in regard of the Seaſons, or (which 


is all one) the Times of the Equinoxes and 


Holſtices go backward in regard of the Days 


of this Tear, And ſince this Regreſs is about 


10; Minutes every Year,in about 133 Mears it 
will be the Matter of a Day, and conſe- 
quently from the Tear of Chriſt 325, where- 
in the Council of Nice was held, to the Tear 
1582, wherein Pope Gregory reform'd the 
Calendar, this Regreſs amounted to 10 Days. 
Hence it came to pals, that whereas in the 
Time of the Nicene Council, the Vernal 
Equinox happened near about the 21% of 
March, in the Year 15 82, it was found to be a- 

bout the 11h of March; that he might there- 
fore bring the Equinox to its former Place, 10 


Days were ſuppreſsd in the Month of Octo- 


ber in the Year 1582, and the 5* Day was 
call'd the 15h; by this Means, what would 
otherwiſe have been the 11 of the March 
following, becomes the 21 of March; 


That is, the Equinox happens the ſame Day 


as it did in the Time of the Council of Nice. 
And that the like Variation might not hap- 
pen again, the ſaid Pope ordered, that once 
in 133 Lean, a Day ſhould be taken out of 

the 


' 
| 
f 
{ 
5 
| 


E 
. 


«Y "We" . 1 . — 
8 . nl es - . 6 


% — —:t:—᷑t:tt: T2 
9 * m__ ZI 5 — BP Es 3 þ 
r 


WAG * 
- "Ie 


” 


———— ds. ene ies. een, 
—— * 
———————— ͤ ¶ = Een 
— 


mn 


r ———— ow own non . ̃ ¶ u 
. op — 


(14) 


the Calendar, or (which comes to the ſame) 


that 3 Days ſhould be taken out every four 


hundred Tears; and this he appointed to be 


done, by making every hundredth Tear of 
the Chriſtian Ara common, which ac- 


cording to the Julian Account is always 
Biſſextile, but every four bundredth Tear to 
continue Bſextz/e as in the Fulian Account. 


This Form of the Year ſettled by Pope Gre- 


gory XIII. was call'd from him the Gregori. 


an, and is obſerved in Italy, France, Spain, 


Germany, and whereſoever the Authority of 
the Pope reaches, 

As the Form of the Tear among different 
Nations is various, ſo likewiſe is its Begin- 
ning: The Jews begin their Eccleſiaſtical 
Tear with the new Moon of that Month, 
whoſe full Moon happens next after the Ver- 
nal Equinox: The Church of Rome begin 
their Year with the Sunday that happens 
next after the ſaid full Moon, or with the 


| Feaſt of the Reſurrection of our Lord. 


The Jews begin their Civil Tear with 
the new Moon that has its full Moon hap- 
pening next after the Autumnal Equinox. 

+ The Grecians begin their Year with the 
new Moon that happens next after the Sum- 


mer 
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Which Time in general is diſtinguiſhed, 


28) 
mer S$o/tice. The Romans anciently be- 
gan theirs with the new Moon that happens 


next after the Winter Solſtice, and this ſeems 
to be the Reaſon why Julius Ceſar fix d 
the Beginning of his Tear to the Calends of 


January. 


The more celebrated Collections of 77 ears, 


or Times meaſured by a Repetition of Tears 
are an Olympiad of 4 Tears, a Fubile of 


- 49 or 50 Tears, and an Annus magnus, or 

great Tear, ſtanding for an intire Revolution 
of the fixed Stars; till after having depart- 
ed from a fixed Point, they return to the 


ſame again, which is 25000 or 26000 Tears. 
And thus much for the ſeveral Parts into 
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i Sscr. III. 
Of the Cycle of the Moon, 


"THE Lunar Cycle is a Syſtem of 19 1 
Years, in which Time the vew Moons 
return to the ſame Days they were on before, 
and ſhe begins again her Courſe with the 
Sun. — 
This was begun by Melon the Athenian, 
and is called the Golden Number; for ſup- 
poſing the Sun and Moon to be in Con- 
junction the 1** Day of the Tear, at the 
end thereof, the Moon's 12 Months will be 
finiſhed 11 Days ſooner than that of the 
Fun, ſo ſhe will be at the end of the Suns 
Tear, 11 Days before him, and in 2 Tears 
22 Days before him, &c. > 
All theſe Variations are finiſhed in 19 
Tears, nearly agrecing with the Courſe of 
the Nodes of the Moon; that is, the Points 
where her Orbit croſles the Ecliptick. 
If the Lunations be obſerved and ſet down 
for a whole Courſe of the Golden Number 
or Cycle of 19 Tears; which is the Cycle 
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. 
of the Moon, the ſame Obſervations will 
ſerve through the next Cycle of 19 Tears; 
and will continue ſo for ſome Time, and 


therefore the Golden Number in the fr 


Column of the Calendar before the Book cf 
Common-Prayer, ſhews the Days of tie 
Month the yew and full Moons happen 
ON. | 

The Antients did imagine that the Oele 
of 19 Tears did exactly compleat 235 Lun- 


ations, and therefore after the Revolution 


of that Time, the new Moons not only fall 


on the ſame Days of the Month, but like- 


wiſe on the ſame Hours of the Day, which 
is not true; for in 19 Julian Tears, there 


ate 6939 Days and 18 Hours: But allowing 


to every Lunation 29 Days, 12 Hours, 44 


Minutes, 3 Seconds, which the Motion of 
the Moon requires, 235 ſuch Lunations 


will make 6939 Days, 16 Hours, 31 Mi- 
nutes, 45 Seconds: Therefore 235 Lunati. 
ons are not equal to 19 Julian Tears, but 
are leſs by one Hour and an half, and conſe- 
quently the new Moons after 19 Vears will 


not return to the ſame Hour, but will be an 


Hour and an half ſooner, and in 304 Tears 


they will anticipate a whole Day. And there- 
8 fore 


* 


| fore the Golden Number will, preciſcly e- 


nough for common Uſe, ſhew the Lunati+ 


ons for the Space of three Centuries, with- 
out the Error of one Day. 


In the Council of Nice, when the Cycle | 


of the Moon was fitted to the Calendar, and 
ſome Cenruries afterwards, it did nearly e- 
nough, give the Time of the new Moons: 


But the Lunations in every 3 or 4 Tears an- 


ticipating a whole Day, they now happen 
almoſt five Days ſooner than they ſhould do 
according to the Rule of the Golden Num. 
ber. Notwithſtanding this, the Church 
of England retains the way of computing 


by the Golden Number as it was diſpoſed in 


the Calendar at the Time of the Nicene 
Council, and the neu Moons computed af- 
ter that manner are called Ecclęſiaſtical new 
Moons, to diſtinguiſh them from the true 


ones in the Heavens; and the general Ta. 


ble, or Rule for finding Eaſter for ever, 
which is in our Liturgy, by the Golden Num- 
ber and Dominical Letter, is made accord- 


ing to that Diſpoſition of the Golden Num- 


ber, 


In the firſt Year of the Chriſtian Era, 


to 


Two was the Golden Number, and therefore if 
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« 2 
to the Current Yar of Chriſt we add One, 
and divide that dum by 19, the Remainder 
is the Golden Number, and if nothing re- 
main, 19 is the Golden Number for that 
Tear. : 


Of the Epacts. 


ND ER the Name of Evatts we u- 
ſually underſtand the Difference be- 
tween a Lunar and a Julian Tear; for the 
common Lunar Year not being equal to, 
bur leſs than the Julian, and both being 
made uſe of in the Eceleſi aftical Computa- 
tion, ſome Authors bethought themſelves of 
reducing the one to the other. 
It has been obſerved in the preceeding Sec- 


tion, that the Civil Lunar Tear is 11 Days 


ſhorter than the Solar : Conſequently two 
ſuch Lunar Tears will be 22 Days, and 
three Lunar Tears will be 33 ay ſhorrer 


3 than 
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than three Solar Nears. Now thoſe that 
uſe the Lunar Tear in order to adjuſt it to 
the Solar, as often as the Lunar Tear comes 
to be 33 Days ſhorter than the Solar do in- 
tercalate a Month of 30 Days into the Lun- 
ar Tear, and by this Means the Civil Lunar 
and Solar Tears, are kept ſo adjuſted to one 


another, as that the firſt Year of the Moon's 


Cycle comes not ſhorter of the Jo/ar Year 


than 11 Days, the ſecond Tear not ſhorter 
than 22 mos and the third Year _ 33 


Days. 
And as the neu Along fall on the ſame 


Day every 19 Year, ſo the Difference be- 
tween the Solar and Lunar Tear is the ſame 
every 19) Year; and becauſe the ſaid Differ- 
ence is always to be added to the Lunar 


Tear, in order to adjuſt or make it equal to 
the Solar Tear, hence, the ſaid Difference 
reſpectively belonging to each Tear of the 
Moon's Cycle is call d the Epact of the ſaid 
Year, that is, the Number to be added to the 


laid Lunar Tear, to make it equal to the 
| Solar Zear. 
To find the Epadt for any Tear, multiply 
the Golden Number (that is, the Cycle of 


the Moon) for that Year by Ir, the Product, 
| 
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if leſs than 30, is the Epact fought ; if the 
Product be greater than 30, divide it by 30, 
and the Remainder is the Epad? for the Ju- 
lian Account. The Epact for the Julian 
Account being known, the Epact for the 
Gregorian Account may eaſily be found; 
thus, if the Julian Epact be greater chan 
11, ſubtrafting 11 from it leaves the Grego- 
rian, but if the Julian Epact be leſs than 
It, add 30o to it, and from that Sum ſub- 
tract 11, the Remainder will be the Gre. 
| gorian Epact. 
Ka The Day of the Month the new Moon 
| falls on may be known by the Help of the 
Epadl, thus; To the Number of the Months 
from March incluſively, add the Epact of 
the given Tear, if the Sum be leſs than 30, 
ſubtract it out of 30; but if greater, ſub- 
tract it out of 60, and the Remainder will 
be the Day on which the new Moon falls. 
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SEC T. V. 


Of the Cycle of the Sunday-Let- 
ter, commonly called the Cycle 
of the Sun. 2 


"HE Weekly Character is that where- 

by we diſtinguiſh one Day of the 

Meek from another: The Week is a Syſtem 

of 7 Days continually returning, and to this 

End Divinely ordained, that the Memory of 

the Six Days Creation might be preſerved, 
We deſcribe the Days of the Mee by Seven 


different Names; as, Sunday, Monday, 7. aef- 


day, &#c. and to diſtinguiſh them in the Ca. 
lendar, there are Seven Letters appropriated, 
and ſet in Alphabetical Order before them, 
and ſo repeated throughout the whole Tear, 


viz. A, B, C, D, E, F, G, and ſome one 


of theſe is the Dominical Letter, or the Let- 
ter for Sunday, and the Letters following, 
for the other Days of the Week. 


44 
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The Sunday-Letter is not always the ſame, 
but is changed once every common Year, 
and twice in every fourth or Leap-Tear, 
The Reaſon is, firſt, becauſe the common 
Year does not conſiſt of entire /Yeeks, but 
of 52 Yeeks and one Day; ſo that the Lear 
beginning with A, prefixt to New Tears Day, 
it will likewiſe end with A, prefixt to the 
laſt Day ; and the 7ear beginning again with 
A, there will be two A's falling together, 
viz. December 31, and January 1, and if 
one of them (z. e. the former) happen to 
be Sunday, the other in Courſe muſt ſtand 
for Monday, and then Sunday muſt fall up- 
on the preceding G, which will be the Do- 
minical Letter for the enſuing 7ear ; thus, 
the odd Day ſhifts back the Dominical Let- 
Fer every Year by one Letter, and this Re- 
volut ion would be performed in Seven Tears; 
but there comes in another odd Day every 
fourth Zear, being Leap- Near, in which the 
Sunday-Letter is changed twice; once at the 
beginning of the Year, and once towards 
the latter end of February, by Interpoſition 
of the Intercalar Day called Biſſextile, be- 


cauſe the ſixth of the Calends of March is 
twice repeated. 


5 — To 


To take a more eaſy Account of theſe 
Changes, there is appropriated a Cycle which 
comprehends in order, all the Variations of 
the Sunday- Letter, and is therefore called 
the Cycle of the Sun, compoſed of four, 
the Changes which make the Leap Tear; 
and of Seven, the Changes of one Day 
throughout the Meek, which 4 times 7, or 
28 Tears, compleat all the Varieties of the 
Dominical Letters. 

The Dominical Letters ſhifting in a Re- 
trograde Order, it follows, that if this Year 
have G for its Dominical Letter, E will an- 
ſwer to the next, and in Leap Tears, which 
have double Dominical Letters, the one 
ſerving for January and February, and the 
other for all the reſt of the Year, the ſame 
Retrograde Order is obſerved. 

To find the Dominical Letter for any 
Year of our Lord. The Year propoſed di- 
vide by 4, (neglecting the Remainder) add 
4 to the Quotient, which Sum add to the 
fame Year propoſed, and that Sum divide by 
7; if nothing remain, G is the Dominical 
Letter for that Year ; but if there be any 
Remainder, Subtract it from 7, and that 


laſt Remainder will ſhew the Number of 
* = 


„ 
the Dominical Letter from the beginning 
of the Alphabet for that Year. The Sunday- 
Letter being known, its eaſy by the Help 
of the following Verſes, to tell what Day 


of the Mee the firſt Day of any Month 


falls upon; the Order of the Words anſwer- 


ing to the Order of the Month runs thus, 


Fan. February, March, April, May, June, 


A. Dover. dwells George Brown, Eſquire, 


Fuly, Auguſt, Sept. Odob. Nov. Dec. 
Good Chriſtopher Finch and David Fryer. 


I would know what Day of the Week 
July the Firſt 1925 falls upon. The Sun- 
day-Letter for that Year being C, by the 
foregoing Verſes I know G is the Letter be- 
longing to July 1ſt, which in Alphabeti- 


cal Order is the fourth Letter from the Do- 


minical Letter C, and therefore Fuly begins 
on Thurſday the fourth Day after Sunday, 
becauſe G in the Order of the Alphabet is 


after the Dominical Letter C. 


F 
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SECT. Th 


o *. Roman Indiction and * 


lian Period. 


T. Cycle of Indiction is a Syſtem of 15 


Julian Tears perpetually returning, by 
which the Times of certain Payments: were 
made known to the Roman Subjects. When 
this Cycle was firſt inſtituted is uncertain, 
but its evident from Hiſtory, that it has been 


in uſe ever ſince Conſtantine the great, or 


from the Year of our Lord 312. 

There are commonly reckon'd three Sorts 
of Indictions, whereof the firſt was called 
the Cæ ſarian, becauſe the Cæſars had Re- 
ſpect to it in the Payment of Taxes; this 


Indiftion fell on the 8th of the Calends of 


October. 

The ſecond was called Conſtantinopolitan, 
by which they marked the more Oriental 
Calendars. This began on the Calends of 
September, whence ſome think that its Uſe 
began when the Grecians choſe the Autumn, 


and 


; i 
f 
\ 2 
1 
5 
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and the firſt Month of it for the Solcmnity 


of the new Year. 
The third is called the Pontifical which 


begins upon the Calends of Fanuary, and 


continually follows the two former, at the 
Diſtance of almoſt four Months. This In- 
diction is ſtill uſed by the Pope in his Bulls, 
&c. The Year of the Roman Indiction, an- 
ſwering to any given Year of CHriſt, is found 


by adding 3 to the given Year of Chr;/?, and 


dividing the Sum by 15, the Remainder ſhews 
the Indiction, but if nothing remains, it is 
the 15*® or laſt Year of the Indiction. 

The Julian Period, is a Syſtem of 7980 
Tears, and ariſes from the continual Multi- 


pflication of 19 the Cycle of the Moon, 28 


the Cycle of the Sun, and 15 the Roman 
Indiction. The firſt Year of this Period had 
One for the Character of the Solar Cycle as 
well as of the Lunar Cycle, and of the In. 
diction. It is called the Julian Period, be- 
cauſe it was adapted by the Author or Inven- 
tor of it, Joſeph Scaliger, to the Julian 


Years, in reſpect of its Uſe. This Pericd 


is the Standard or common Receptacle of all 
other Epochas; ſo that we are chiefly to re- 


duce all other Aras to it, and by that 


4 2. we 
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we can explain to one another; for every 


Year in this Period has its peculiar Cycles, 
no two 7ears in the whole Period having the 
ſame Numbers for all the cycles; whereas, 
if we reckon by the Year of the World, we 


muſt firſt enquire how many Tears any Au- 


thor reckons from the Creation to the Year 
named, which is troubleſome and full of 


Dithculties , according to the Method of 


other Periods. 

To know what Year of the Cycle of the 
Sun, Moon, or Indiction anſwers to any gi- 
ven Year of the Julian Period; Divide the 
given Vear reſpectively by 28, or 19, or 15 
the Remainder of the firſt Diviſion will ſhew 
the Year of the Suns Cycle; the ſecond Re. 


mainder the Year of the Moons Cycle, and 


the third Remainder the Year of the Indicti- 
on, and if nothing remains in each Divi- 


ſion, then it is s the laſt Year of each Cycle 
reſpectively. 


On the contrary, to know what Year of 


the Julian Period anſwers to any given Vear 
of the Cycle of the Sun, Moon, or Indicki. 
3 Multiply the Cycle of the dun into of 


# in 5, the Moon into 4200, the Cycle of the 


Indiction into 691 6. The Sum of the Pro- 


YN dulis 


629 


ducts being divided by 7980, the Remain- 
der will ſhew the Year of the Julian Period 


ſought. 


To find what Year of the Julian Period 


any given Year of Chriſt anſwers to; To 


the given Year of Chriſt add 4713, and 
the Sum gives the Year of the Julian Pe- 


riod ſought. On the contrary, having the 


' Year of the Julian Period given, to find 


what Year of Chriſt anſwers thereto ; From 


the Year of the Julian Period given, ſub- 


tract 4713, and the Reſidue will be the 
Year of Chriſt ſought. 
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SECT, VII. 
Of Epochas and Xras. 


Ms the Aſtronomers in computing the 
Motions of Celeſtial Bodies, aſſume 
certain fixed Points, ſo they do certain 


Moments of Time, from which, as Roots, their 


Computations may begin and proceed. Theſe 
Roots are called Epochas or Aras, and 
commonly have a Name from ſome fa- 
mous Action or Event that happened near 
the Beginning of each. The moſt conſide- 


rable, and that with which we are beſt ac- 
quainted, is the Epocha of Chriſt's Nati- 
Vity, or the firſt Day of the January that 


we ſuppoſe to follow next to the Nati vi- 


ty of our Lord. The Ara or Way of 


reckoning from Chriſt, was firſt introduced 
by one Dionyſius, about 5 oO Vears after CHriſt, 
ſince which Time Chriſtians have reckoned 
their Tears either from the Birth or Incar- 
nation of our Bleſſed Saviour. According to 
Dionyſus, the Author of the Ara com- 

puted 


n . 


(631) 
pauted from Chriſt our Saviour, was conceived 
on the Eighth of the Calends of April (now 

called Lady- day) in the firſt of this Ara, 
and was born about the then Hinter Sol- 
ſtice next following, that is, December the 

2 5th, and this Account was at firſt univerſally 
received amongChriſtians, but is now only us d 
in Great Britain and Ireland; where not 
only the Eccleſiaſtick, but alſo the Civil 
Tear is ſtill reckoned according to Law from 
the Feaſt of the Annunciation, or Lady-day, 
as it was at firſt by Dionyſius himſelf, where- 

as, in the other Parts of CHriſtendom, (and 
even in England, as to common Affairs) 
the Year of Chriſt is now reckoned from the 
firſt of January next before the Lady-day, 
from which the Legal Date of our Eccleſi- 
aſtical or Civil Tear begins. 

There is alſo another Mira frequently 
made uſe of by Chriſtian Writers, namely 
the Ara of the Worlds Creation, which 
is generally believed to be about 3949 Tears 
from the beginning of the World to the 
Birth of Chriſt. Kepler makes it 3993 be- 
fore Chriſt. Hevelius ſays the World was 
created in the 3963 Year Current before 
Chriſt, the 24h of October of the Julian 
Tear continued backwards, Tha 
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The moſt antient and renowned Epocha 
uſed by the Heathens, was that of the O- 
Iympiads or Olympic Games, uſed among 
the Greeks, which were inſtituted by one 
Piſus; but Pelops the Son of Tantalus is 
much more famous in Hiſtory, who order 
ed them to be celebrated in Honour of 
Jupiter Olympius, in the Elean Fields in the 
Peloponeſus, which is now called Morea; 
the Games laſted five Days, the laſt where- 
of fell on the full Moon, which was next 
after the Summer Solſtice. 

They were Celebrated every fourth Year. 
The Tear wherein the Olympiad was cele- 
rated being called the firſt Tear of the ſaid 

Olympiad, and fo on. 

The Celebration of the firſt Olympiad is 
referred to the 3938 Year of the Julian 
Period, and conſequently to the 777 Tear 
before Chriſt. Any Year of the O/ympiads 
being given, to find the correſponding Tear 
before or after Chri/?, work thus, Multiply 
the compleat Olympiads by 4, and to the 
Product add the Tear (if any be ſpecified) 
of the Olympiad running; this Sum, if it 
be leſs than 776, ſubtract it from 776, and 
the Remainder will ſhew the correſponding 
Year 


633) 
Year before Chriſt; but if the Sum be great- 
er than 776, then ſubtra& 77 6 from it, and 
the Remainder will ſhew the correſponding 
Year after Chriſt. 
Any Year of the Ohmpiads being given, 
the correſponding Tear of the Julian Pe- 
riod may be found thus, Multiply the com- 
pleat Olympigas by 4, and to the Product 
add the Year (if any be given) of the Olym- 
piad running, and to that Sum, add 3937, 
the Year of the Julian Period, which was 
the firſt of the Oiympiads; that Sum is the 
| Year of the Julian Period fought. 
Alſo any Year of the Julian Period be- 
ing given to find what Olympzck Year an- 
| ſwers thereto ; work thus, from the Year 
given ſubtract 3937, and divide the Re- 
mainder by 4, the Quotient will ſhew the 
compleat Olympiads, and the Remainder 
will ſhew the Year of the Oùympiad running, 
if there be no Remainder, then it is the laſt 
or fourth Zear of the O/ymprad running. 
As the Account by the Olympiads was 
the chief Ara among the Greeks, ſo the 
principal Mra among the Romans was that 
of the building of Rome, which according 
to YVarro's Account, began with the Julian 
g ec 1 


| A. © 
Period 3961 ; but according to Cato, the 
City of Rome was begun to' be built in the 
Year of the Julian Period 3962. If there- 
fore according to Cato, 3961 Years and 3 


Months, or according to Larro, 3960 Years 


and 3 Months, be ſubtracted from any cer- 
tain Year of the Julian Period, the Reſidue 
 ſhews the Year ſince the Beginning of the 
Epocha of the Building of Rome, but if 
the above- mentioned Numbers be added to 
the Time of the ſaid Epoc ba, the Product 
will correſpond with the Year of the 1881 
a 

Nome is computed to have wth built 752 
| Years before Chriſt, therefore from 7 5 2, 


ſubtract any given Year of the Roman Ara 


or Building of Rome, and the Remainder 
will ſhew the correſpondent Year before 
Grit, or if the Year given of the Build. 
ing of the City be greater than 752, then 


ſubtract 75 2 from it, and the Remainder will 


ſhew the correſpondent Year after Chriſt. 
Other Epocha's or Aras being of leſs 


: Note and Uſe to us, it will be ſufficient to 


ſhew in ſhort how long before, or after 
: Chrif each of them 8 


The 
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of Babylon, from the Beginning of 


Fulian Period 4390, Cycle of the 
Sun 22, Moon 1. 


of the Martyrs, otherwiſe called the 
Ara of the Abiſſinians, began Au- 
gujr 29, A4. DB. 


4. 2 D. 
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Before Chriſt 


The Deſtrufion of Troy happen- 
ed in the 35.30 Year of the ZINN | 


Period Cycle of the Sun 2, Moon 15 


The Ara of Nabonaſſar King 


whoſe Reign, the Chaldeans and E- > 


Zyptians reckon'd their Years began 147 
Tebruary 26, Julian Period 3967, 
Cycle of the Sun 1 9, Moon 15. 
The Ara of the Death of Alex- 

ander the Great began Not ember 12, U F 8 


mation of the Calendar began Fanu- 


The Era of the Julian 5] 
49 


ary 1, Julian Period, 4669 | 


After Chriſt 


"The Dizcleſia an 2 or Ara 
284 


The Ara of the Hegira or 


Flight of Mahomet, from Mecca to 
Medina, uſed by the Turks and A. 
rabs, began July 16, A. D. 


622 


Perſian e "_ July 16 


2 


The Ara of 7: Sdegird or 50 
63 


From 


0 

From the Table of the Beginning of the 

fore-mentioned Aras, 4's eaſy to find out 

the Tear before or after Chriſt which anſwers 

to any Tear given of the ſaid Aras, which 
are computed by Jalian Tears. 


of /be "EI of the ent 
7 Kingdoms of Europe. 


I. GERMANT t 
rate Kingdom, A. D. 840, Juliun 
Period, „ 


The Title of Emperor of the Romans was 
firſt aſſumed by the King of Germeny, 378, 


4 Julian Period, 5601. 


The Auſtrian Family which now enjoys 
the Imperial Dignity, is deſcended of Ro- 
Adolph, Earl of Hadsburgh and Landgrave 
of Alſace, who was choſen Emperor A. D. 
1273, Julian Period, 5986. \ 

II. The Gothick Race came firſt to the 
Cyron of Spain, A. D. 410, Julia To 
7104, 5 taz. | 


The 
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The Moors: düſpoflelrd the Goths, A. D. 


513, Julian Period, $426. 


The Moors were totally extirpated out of | 
Spain, A. D. 1492. Julian Period, 6205. 
Ik Portugal was made a ſeparated King- 
dom from Spain, A. D. 1139. Julian Pe. 
riod, 5852. It was united again to Spain, 
A. D. 1580. Julian Period, 6293. 

Portugal ſhook off the Spaniſh Toh, and 
became once more a ſeparate Kitzdom, J. 
D. 1640. Jaliau Period, 6353. 
IV. France was firſt poſſe(8'd by the Franbs 
and modelled into the Form of a Kingdom, 
A. D. 424, Julian Period; 5137; The firſt 
of the preſent Race of the Kitigs of France 
mounted the Throne, A. 2 587, Julian 
Period, $700. 

V. In adjuſting the Epocha of England, we | 
bode to mind the following Characters. 

1. The Saxons invaded England, A. D. 
450. Julian Period, 5163. 
28. King Egbert ſunk the Diſtinction of 
Saxons and Britons, and called the whole 


Country Ens laud, A. D. 818. Julian Pe- 
ai nee 


3. The Danes poſſeſſed the Crown of Eng- 
. land from 1017 to 1042 of the Pulgar 
k Epocha of Chriſt, * Period, 5755. 


4. The 
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4. The Normans invaded England, A. D 
1066, Julian Heriod, i ᷣ 


5. The Houſes of Lancaſter and Nn uni 


ted A. D. 1399. Julian Period, 6112. 


6. The Scots Kings ſucceeded to the 
Crown of England, A. D. 1602. Fadia 
Period 6315. 

VI. The Epocha of PE: Kings of Scotland 
commenced with Fergus the Firſt, 330 Ycars 


before the Birth of Chriſt, in the 43 36> Year 
of the Julian Period, in 1 the. Time of 2 


ander the Great. | 
2 Fergus the Second, 3 * King of 


Scotland reſtor d the Scots, after they were 


almoſt extirpated by the Ariane and Pits 


in the Year of Chriſt, 403. 


Kenethus the Second, the 69" King: of 
Scotland, conquered and extirpated the — 
in the Year of Cbriſt, 83 4. 

3. King James the Sixth of Srotland, 


ſucceeded to the Crown of England, and 
united both Kingdoms into one A. D. 


1608. 
VII. Sweden v was cm by Ocken 24 


Years before 1850 in the 4690 of the Sh 


lian Period. 


2. Gaſſtævus 


4 * 
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22 Guſtavus Erickſon ſhook off the Da- 
115 Toak, and had the Crown of Sweden 
ſettled on his Poſterity, A. D. 1544. = 
f lian Period, 6267 
VIII. The Oldenburg Fantily-* was pre- 
ferred to the Crown of Denmark, A. D. 
1449. Julian Period, 6162. 

IX. John Czar of Muſcovy made Muſ- 
covy an independant Empire, A. D. 1470. 
Julian Period, 6183. | 

X. The Commonwealth of the Seven 
United Provinces of the Nethurlands takes 
Date from the Union concluded at Utrecht, 
A. D. 1579. Julian Period, 6292. 

XI. The Confederate Republic of Swit- 
Serland takes Date from the Tear of Chriſt, 
1320. Julian Period, 6033. 

XII. The Power of the MWaywood's in Po. 


land, was exchanged for that of a King, A | 


700. Julian Period, 5413. 

2. Theſe Kings were declared independant 
of the 2 4 D. 999. Julian Peri- 
od, 5712. 

XIII. The Epochs of the Papal Hierar- 
chy commettces from the time of Boniface 
III. Biſhop of Rome, who alſumed the Ti- 

| * 
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tle of 1333 B:jvop, 4. D. 606, 7. 


lian Period, 5 21 9. 


XIV. The Epocha of the Reformation 
takes its Date from the 1517 Year of the 
Pulgar Epocha of Chriſt; and of the Juli. 


an Period, 6230, that being the Tear in 
which Luther (the firſt Ae wrote 
againſt * 
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